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Chapter 1:
Obtaining and installing the Toolbox

Description of User’s Guide

This book is provided to assist in the use ofMI&CL Analyst’'s Toolbosgoftware for
statistical analysis of microarray data developethe JMP statistical discovery software.
This book provides an overview of running multiptEipts of the toolbox however it
does not provide an in depth explanation of eadptsclf there are other questions or
problems please contact either Jennifer Barb aermétinson for further details.

How to obtain a copy of JMP

If you are an NIH employee you may obtain a copyMP by contacting your IT
desktop support for your department. Look up yamtact at
http://sdp.cit.nih.gov/information/contact _|lookugpa

If you are not an NIH employee, you may go to JMRan website to look into
obtaining a copy of the JMP software:

WWW.jmp.com

How to obtain a copy of the MSCL Analyst’s toolbox

You may download the toolbox from the MSCL’s webdiere:
http://affylims.cit.nih.gov/MSCLtoolbox(inside NIH) or here
http://abs.cit.nih.gov/MSCLtoolboxXbutside NIH)

The scripts are available for the Mac, PC, and xintlihey are provided as a .zip file and
can be downloaded and saved anywhere on yourdowa. If you are running

Windows, please see the directions below on howstiall the customized
MSCLToolbox toolbar functionality.




How to install the toolbox Menu bar (Windows only)
and how to run the scripts (Mac and Linux)

Running the scripts in JIMP 5 (Windows) and JMP 5-§Mac and Linux)

1. Download the MSCLToolbox.zip file and extrdue ffiles in the zipped folder.

2. Place the file anywhere on your hard drivehsd you know where it is.

** this file contains all annotation files for mamhips, we suggest deleting all annotation
files that you will not be using as these are Idilgs and they will fill up your hard
drive. You will want to do this step before extiag all files from the zip folder. So
select the annotation files that you don’t needdmshe zip dialog and then choose to
delete selected items. These files have the fatigwuffix in their name “_annot.JMP”
3. Launch JMP session

4. In order to run a script, you will need to oedata table.

5. Open the particular script that you are intex@# running and choose “Run Script”
under the Edit menu.

6. You will need to have both the script and datde open in order to run it a script
from the toolbox.

Setting the Toolbox up as a menu bar item in JIMP @nd JMP8 for Windows
(if you are running JMP 8, you should be sure to hee the JMP 8.02 updater
installed as there are many problems with JIMP8 witbut the updater)

A. IF YOU ARE INSIDE THE NIH NETWORK AND CAN SEE THE
FOLLOWING LINK, you will install the “MSCLToolboxSh are Menu
Toolbar”:

\\mscltoolbox.cit.nih.govimscltoolbox

In order to test if you can see this file share lation in Windows Explorer:

1. Open “My Computer” from the Start Menu

2. Double Click “C:\" drive

3. Inthe address bar, type the above location

4. If you are able to open this location, then YOU BAVE ACCESS TO
THIS LOCATION AND YOU WILL PROCEED WITH INSTALLINGTHE
“Share Menu Toolbar”

5. Skip B below and proceed to the next section gétiaunch JMP7 or JMP8”

B. IF YOU ARE OUTSIDE OF NIH OR CAN NOT VIEW THE LOCAT ION

ABOVE, you will install the “MSCLToolboxCdrive Menu Toolbar”

1. Download the MSCLToolbox from thretp://abs.cit.nih.gov/MSCLtoolbox/
link. Extract the MSCLToolbox.zip file. Usuallizis happens automatically if you click
on the .zip file. If it doesn't, then right clitke zip file and choose to extract files from
it.




2. Drag the folder named "MSCLToolbox" into tha directory and continue
reading the next section.

The path to the toolbox should now be:

C:\MSCLToolbox
** this file contains all annotation files for mamhips, we suggest deleting all annotation
files that you will not be using because thesdange files and they will fill up your hard
drive. You will want to do this step before extrag all files from the zip folder. So
select the annotation files that you don’t inside zip dialog and then choose to delete
selected items. These files have the followindisuf their name “_annot.JMP”

1. Launch JMP 7 or JIMP 8

2. Go to Edit menu

3. Click Customize

4. Choose Menus and Toolbars

5. Right Click the “Main Menu” tab in the windowdhe left. Choose Import Menu
Archive.

6. Decide which menu bar type you are based oditketions above from parts A or B:
a. FOR'MSCLToolboxShare Menu Toolbar” browse and open the
<MSCLToolbox_mscltoolboxShare.jmpmenu> file
b. FOR ‘MSCLToolboxCdrive Menu Toolbar” browse and open the
<MSCLToolboxJMP7_cDrive.jmpmenu> file

7. Click Apply in the upper left hand corner windand then click the “X” to close it.
8. The toolbox should now appear in your menuapar should run all scripts.
9. Test any script with a table to make sure ithabrks.

REMOVING THE TOOLBOX FROM THE TOOLBAR
Open JMP session.

Go to Edit tab

Click "Customize"

Choose "Revert to Factory Defaults"

This will set the menu toolbar back to factseftings.

agrwbnE

If you are running the “MSCLToolboxCdrive Menu Tool bar” type of toolbar and
you need to update a script in the toolbar

1. Download the updated script.

2. Drag and drop the script to where the toolb@amis. Please be sure to keep the
script in the desired path where it already exigsample:



If you are updating the 3-TransformData.jsl scripgn drag and drop the script to the
directory just under the MSCLToolbox folder.

If you are updating a statistical script, ANOVAL,.ihen drag and drop the script to the
directory just under the MSCLToolbox/Statisticsdied

**note, if you are running thtMSCLToolboxShare Menu Toolbar” type of toolbar,
scripts are updated automatically on the shardimtand you do not need to update

If you experience problems, please email:
Jennifer Barb at barbj@mail.nih.gov or
Peter Munson at munson@bhelix.nih.gov

Some important side notes about the Toolbox:

1. Under the View tab in the toolbar, it is alwaysd practice to keep the Log view
checked. This will keep the log open at the bottadrthe user window. If a script
crashes for some reason, then the script will begat in a jumbled form in the log
window. You can also copy what is in the Log windand send it to Jennifer Barb.
This can give an idea as to why the script crashed.

2. The script acts upon only the top-most talbleultiple tables are open. You can
view the table list under the Windows tab. Beaerthat the current data is checked.



How to obtain a copy of Affymetrix Expression Conste

software

Expression Console™ software supports Probe Sensuization and CHP file
generation for both 3' Expression (e.g. GeneChip@nbin Genome U133 Plus 2.0
Array) and Exon Arrays (e.g. GeneChip Human Ex@SIT Array). The Expression
Console workflow provides the user with a choicéhaf more commonly used Probe Set
summarization algorithms. The algorithms offeredude:

* MASS Statistical algorithm
* Probe Logarithmic Intensity Error Estimation (ER)
* Robust Multichip Analysis (RMA)

Additionally, GeneChip data QC is a key componerthts workflow and is augmented
by a variety of visualization and graphing tooleypded by the Expression Console™
software.

Download information and instructions here:
http://www.affymetrix.com/products/software/specifixpression_console software.affx




Chapter 2:

| ntroduction to JIMP
Introduction to JMP: The Statistical Discovery Sotware

In this chapter the basics of how to use, interaemipulate and navigate through the
JMP statistical discovery software will be briefigroduced. After reading through this
chapter, the user should be able to build dat@s$albhport and export data, navigate
around their data, manipulate columns and colunmudas, execute common table
functions, create, save and export graphics amttsahd link graphics with data tables.

The user should have a solid feel of the powehefdMP software and should have an
understanding of the most commonly used capalsiltighin JMP. Many of the menu
items within JMP will be covered and the user stidad sure to feel comfortable with
navigating within JMP before moving on to more atbed analysis chapters.

The following topics to be covered are outlinecolnel

A. Creating a datatable
B. Data Table Format

1. Column options: Label, Hide, Formula

2. Rows options: Label, Hide, Color

3. Table Properties
JMP tables vs. Excel spreasheets
How to Import and Export Data
Viewing/Selecting/Analyzing data: Histogram, Scaiéot, Fit a line, Selecting
Tools
Table functions: Summary, Subset, Join by matcholgmns
Saving and exporting graphs

mo o
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A. Create a Data table
To create a datatable select RRew—>Data Table

& JMP- Untitled
File Edit Tables Rows Cols Analyze Graph Tools Wiew ‘Window ¥

IR DNEEE S
I untitled oe®

(=1 Lntitlec

= Column 1

£ IMP - IMP Starter
File Edit Tables Rows Cols Analyee Graph Tools Yiew ‘Window MSCLtoo = Columns (1/0]
e 4] Data Table 2 92+ all Column 1
[ seript Crl+T
= Open... cwlbo — 2P
Journal
Close ChrlHw
ng Data Tables and Te
Irnport as Data
R
& save 45 | Data Table Creste & neww Data Table, and (IR
s Allrows 0
Save is... Selected 0
Co . - 1 e o | Ewrlidard n

The resulting table will have no rows and one calurihe next step is to add
columns to be populated with data.

1. Add Columns
There are several ways to add columns to a dala bab we will cover three

e To add one column sele€bls>»New Columns

Cols  Analvze Graph Tools  Yiew

Mew Column, .. '
Add Multiple Columns. ..

Goko..

o M

Colurmn Infa,..

Preselect Role L4
Forrnala. ..

walidation 4

= Label/Unlabel i
= Scroll LockfUnlock 1
=~ Hide/Unhide I
Exclude/Unexclude

_  Standardize Attributes. . |
—  Reorder Colurmns LS
- Delete Columns :

- Recode I

* The second way to add a column is by seledliog—>Add Multiple
Columns. Using Add Multiple Columnsllows the user to chose the
number of columns to be add.



I

Cols Analyze Graph  Tools View Winc

Mew Column. ..

Add Multiple Calurnns, ..

M

Gota...

Calurnn Infa. ..

Preselect Role 4
Formula. ..

‘alidation 4

Label{Unlabel
Scroll LockfUnlack.
HidejUnhide

ExcludefUnexclude

Standardize Attributes.
Rearder Calumns 4

Dielete Columns

N O O O R R B e

Recode

i i
* A third way to add a column is to click in the spadter the last
existing column header.
2. Add Rows
Two ways to add rows to a datatable

* To add a row select Row3 Add Rows
N Rows Cols  Analvze  Graph Tools  Wisw W
Exclude/Unexclude Chrl+E
I Hide fUnhide
8| Label/Unlabel

_ Colors L4
Markers L S
ek Selecked F3
Previous Selectad Fz
R Seleckion L4

Clear Row Stakes
Color ar Mark by Column. ..
Rows Editor

Delete Rows |

add Rows, .,
Mave Rows...

Then enter the number of rows needed.

IMP: Add Rows
Data Table:  Untitled Ok

How many rows to add:

Cancel




 Arow can also be added by double clicking afterldst existing row.
3. Menus
e Tables

Several commonly used options undablesareSort SummarySubset
andJoin. Summarysummarizes data by creating a table which reploets
summarized information on the requested colundwsn may be one of
the features that set JMP apart from other softwimia takes two tables
who share a common column and combines them.

:|Ta|:u|es Rows Cols  Analyze

| ﬁ-'ﬂ Surnmary

E g Subset

1a B Sort

= Bl stack
8 split
EE Transpase
E Concatenate
Eﬁl Jain
Bl Update

Tabulate
Missing Data Patktern

e Rows

Since the most commonly used optionsHdide, Labe] Colors
Markersthose for will be explained later in this chapter.

|R0ws Cols  Analvee Graph  Tools  View

ExcludefUnexclude Chrl+E

I Hide/Unhide

g LabelfUnlabel

~  Colors L4
Markers ()
Next Selected Fal
Previous Selected Fz :
Raw Selection L

Clear Row States
Color or Mark by Column. ..
Raw Editar

Delete Rows

Add Rows, .,
—  Move Rows,..

Cols Menu



Since the most commonly used optionsHide, Labe] Formula Column

Info, those four options will be explained later in tbieapter.

’E Analyze Graph Tools  View
i Mew Column...
| Add Mulkiple Calumns. ..

Goka ..,

Colurnn Infa...

| Preselect Role 4
Formnula..
‘alidation 4

LabeliUnlabel
Scroll LockfUnlack
Hide/Unhide
Exclude/Unexclude

Standardize Attributes...
Rearder Columns 4
Delete Columns

Recode

Data Table Format

When working in JMP, data is in a data table. &oftllowing section focuses on
common operations that will aid in getting the mmst of your data.

1. Column options
Shown below are all the column options available.

= Col i 11 (1438 st
> COILmnE
i it

Al 56-Tre  New Column,.. i

ik PA-Tre:  add Multiple Columns. .. A

Goto... £

at

Column Infa... _;

Preselect Role v et

Formula. .. E

Validation v et

Label{Unlabel %

Scroll LockfUnlock _;

HidejUnhide ;at-

ExcludefUnexcude ?

T Rows =4

all rowes Standardize Attributes. .. -

Selected Rearder Columns L

Sxcluded Delete Columns -

Hidlclen Recode =
_aheled o T

* Label

By default row numbers are used as labels wherhgoer over a point on
any visualization tool. To label points with a fpaular labeling column,
select a column by clicking on the column namedtisin the left hand side of
the data table as shown below
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=IFinal3

= Source

=%alcanoPlot 1 [zcoidin domain receptar family, memer 1 C
S P 2 fplication factor C (activator 12, 40kDa F

3 pat shock 7OkDa protein 6 (HSPTOB" I}

2

4 hired hox gene & F
= Columns (1174 5 banylate cyclase activator 18 (reting) C
. FrobeSetD — J igjLitin-activating enzyme E1-like L

7 [wroid hormone receptor, alpha (ervthroblastic leukemia vie | T
il Gene Symhbal 8 fotein tyrosine phosphatase, non-receptor type 21 F
il UniGene ID 9 hemakine (C-C matif) ligand 5 i
il Enzemil 10 [tachrome P450, family 2, subfamily E, polypeptide 1 C
k. Ertrez Gene 11 PH receptor B3 E
i, Sequence Type 12 Erogen-related receptor slpha E
il Sequence Source - -

. . ochrome | family 2, subfamily &, polypeptide

. Transcript ID(Array Desior Eltoch P430, family 2, subfamily &, polypeptids & £
. Representative Public ID 14 pavenger receptor class B, member 1 H
ks Genome Alignment Chrome 15 |A.80153 protein k
il Genome Alignment Start A 16 pothetical protein MGC4E7T 13
ik Genome Alignment Stop A 17 FAP four-disulfice core domain 2 W
il Genome Alignment Strand 18 ftogen-activated protein kinase 1 h

o o

Then selec€ols>Label.
 Hide

Hide is helpful when the number of columns is unmanblgeaTo hide
columns click on column name to be hidden rightkchnd select hide.



¢ Column info

Column info allows you to set the data type, madgtype and set column
properties.

Gene Title

—'zene Title' in Tahle 'Final3'

Column Mame | Gene Title

Data Type
Mocieing Type

Column Properties v]

Formula
TeEn Motes T1 M receqt
intrez  Range Check 12 Btrogen-n
BOUE st Check 13 Jtachrom
?EquE Walue Labels 14 pavendger
rans I deri
tepre Walus Ordeting 15 [AA0153
zenor alus Colors 16 ppothetics
Jenor Axis 17 FAP faur-
FENOL Coding 18 pogen-ac
?:nu:nr RS 19 pogen-ac
“hrom
‘wisc Row Order Levels 20 DAM met:
‘arge Spec Limits el pDﬂ"lE‘t?CE
nnot Cankral Limiks e thhEt?Ci
senel  Response Limiks 23 gothetict
5 24 Kd i
3G-LI Design Role oman
HeRR) 25 K domain
| Factor Changes
2G-L0 - 26 houalar p
eLe CHTE 27 frilar to R
3G-Lr  Linits 25 nilar to R
G-LL - Other... 29 nilar to R
3G-LOERS I o "




e Formula

To set a column formula select

Cols = Column Info =>Column Properties - Formula =>Edit Formula
OR

Hover over column header and right click

—'Gene Title' in Takle 'Final3!

Column Mame | Gene Title

Diata Type

[Cc:lumn Properties w ]

Farmula

optional fterm

Remove

ENGME ANGNmETT STop o

Enome Alignment Strand
hromazomal Location
wissProt

arget Description —
nnotation Date
EneChip Array
G-LO4RA1
G-LO4R2
G-LO4R3
G-LO4RY
-LOBRA1
G-LOBR2
G-LOBR3 =
G-LOBRY
G-L24R1
GL24R2
GL24R3
G-L24R4

There are several operators that can be used te foakulas. The most

Modling Ty [Nominal |

Gene Title

|:| Laock

RFC2
[ cancel | HSP&E
PAXE
GLICAT A
| Help | LBE1L
wir | THRA
PTPRZ1

|Fun|:1i1:|ns (oroped) Vl

| table Colimns ) b oK
ProbesetiD .| E] Ry
Gene Title () Mumeric
Gene Symbol : - Tranzcendental
UniGene |0 E] Trigonometric
Enzembl Character [
Entrez Gene Coamparizon cl =
Sequence Type Conditional —
Sequence Source Probability —
Transcript ID0&rra > | Statiztical =]
=]
e
—
| -
1 _ﬂ 5
34 Fa® ATPaza family nena Sdike 1 fussst) I aFR

common operators are in the middle of the dialogdad the rest listed under

Functions
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2. Row properties

Shown below are all the column options available.

Label

12 1487 _at |
1494 f at |
Exclude/Unexclude
Hide/IUnhide
Label/Unlabel
Colors J
Matkers ]

Select Matching Cells
Invert Seleckion

Clear Row Skates

Delete Rows

el R 1

Label under the Rows tab allows you to label setkecbws or all rows on any

visualization tool output. Below one row is selectand labeled.

22278

pothetical protein FL.E

22277

ose S-phosphate isom

22278

EMMAADD domain cor)

22279

ENRMADD domain cor)

il Sene Symbol

il UniGene ID

. Ensembl

ik Entrez Gene

il Secuence Type

il Sequence Source

il Transcript ID(Array Desigr
il Represertative Public ID
wl Genome Alignmert Chrome
wh Genome Alignmert Start &
il Genome Alignmert Stop A
il Genome Alignmert Strand
. Chromosomal Location

il SwissProt

il Target Description

il Annctation Date

il GeneChip Array

Al 2G-L04R1

4 5G-L04R2

4l 5G-L04R3

4l SG-L04R4

Al SG-LOSRY

A omnoon

22280

Jm‘emnkine arphan rece)

22282

cine rich repest contsy

pothetical gene suppoy

22283

880738 gene procuct

22284

iciuitin specific pepticks

22265

440738 gene procuct

22266

N finger, DHHC-type o

22787

Ha-ras Harvey rat zar

22288

ivating tranzcription il

22289

pothetical protein FLJ

22290

usled-like kinase 2

22291

o protein 9

22292

ttin, gamma 1

22293

anzmembrane protein 3

22294

naptojanin 1

22295

o protein 9

22295

rOMmosome 14 open re

22297

NA clone IMAGE:S311l

22208

HO complex 2

22299

pothetical pratein FLJTY

22300

romosome 21 open re;

22301

usled-like kinaze 2

22302

Ejor histacotmpatiility o

03
014 =3
ook =

0.01 o _D§
nooL 105
0,001 =
oo J a4
0.0001 -
o003 I
0.00001 o ml
000 4 =
0.000001 |—

E [T E3

% 0,0000001 it

< s 15

e il

1e-d
x4 46
129 12
3>-10 e
1e-10 o
-1 5]
1e-11- *chetmoking orphan receptor 1 _5§
t-12 12
1e-12 2 % Z ]
=13 =]
1e-13+ [ o2
= 25
=144 b
fe-14 T T T T T T T T 2
0 2 42
SFC-LIC 46
2
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* Hide
Hide is helpful to focus on the observations oérest and hide all others. To

hide observations select the rows to be hidderlibkimg on the row number
then selecRows>Hide

e Color and Markers

First select the row(s) of interest then seRatvs>Colors then select a
color.

| R e e e U -
Exclude/Unexclude Ctri+E ET d |E| P+ E=SS Final3 ww
Hide/Unhid )
ide/Lnfide mt by SFC-L/C Z
i LabelfUnlabel =
| cobs ] [ [
Markers » AR
I Mext Selected F3 ...DD
| Nesaad " ]
: revious Selecte
B0
Row Selection
. Clear Row States
| Color or Mark by Column...
| Row Editor
|
! Delete Rows
|
Add Rows. ;.
. Maove Rows... .
: =y E .
: Type L E .
¥ Source Te-8 3 =
t DA rra %4 3 "
tative P 1e-3 3 )
Ligrime -10 3 ] R
Aliirme 18—10—5 '. : ot - :._.- e, : .
Lignime k11 3 . A
Ligrime: 1e-11 5 ' L .
imal Loc -z 3 TNl
t 1e-12 4 ) s el s, o s mEm B om omoE u n
scriptio 3-13 3
n Date 1e-13 3
Array =
| 1e-14 1 : I : : I : : ,
! 0 1 2
] SFC-LIC

Table properties
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Below is a column panel (on the left) which summesithe column
information. The numbers in parenthesis are thebar of columns/ the
number of selected columns. In this example thezel17 columns of which
3 are selected.

The Row panel below (on the right) summarizes nof@rmation. In this
example there 54,675 rows and 35 of those rowsedested.

iColumns (11713

ik, ProbeSetiD -

[ 8 Inicene (D
ik, Enzembl
ik, Ertrez Gene

ik Sequence Type

ik Sequence Source

ik Transcript IDCArrsy Desigr
ik, Representative Public D
ik Genome Aligrmert Chrome
ik Genome Alignment Start &

ik Genome Alignmert Stop L d 56-c04R1
ik Genome Alignmert Strand J

ik Chromosomsl Location

il SuvissProt [@RDWS
ik Target Description Al rovys 54675
ik Annotstion Date Selecterd 35
ik GeneChip Arrsy Excluded 0
all 5G-L04R1 Hidden o
al 5G-L04R2 Lakeled Qo
4l 5G-L04R3

R N IT]
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A. JMP tables vs. Excel spreadsheets
Since Excel is commonly used software there areraséways that data in JMP
differs; here are some facts about the way datanslled in IMP.

Fixed use of rows and columns

Rows are “cases”, columns are “variables”

Rows are “ records”, columns are “fields”

Rows are “data points”, columns are “dimensions”
Cells contain only data (no formulas)

Columns may contain formulas

Analysis platforms use data from the current Table

NoakwnNE

B. How to Import and Export Data
1. Import data usingext Import Preview

To import selecFile = Openthen change files of type fext Import
Previewas shown below.

Open Data File

Laokin | (55 HandsDrlema B L

N [Z] PivatDataHMVEC. txt
he)
My Fiecent
Documents

Desktop

My Documents

My Computer

File name: | X Vil Open
.;1] Files of typs Test Import Preview [ TXTZC3VDAT) | | Cancel |
. Dats Files [*JMP." 502 SD5.” SAS7BDAT." 507
Iy Metwark, JMP Files ["JMP;"JSL JRNZJRP)
\IMP Data Tables ["JMP)
[ Select this filter the nest time this did Excel Files [“xL5)

Text |

JSL Scripts (“J5L)

SAS Datasets ["SAS7BDAT * 5D77 502" 5057
5AS Transport Files ("XPT%5Tx)

Journal Files [*.JRN]

Repart Files [".JRP)

Plain Text Files [.TXT]

FACS Files [ FCS]

HTHML Files ["HTM;*HTML]

JMPCMD Files [*JMPCMD)
M5 Access Database [*.mdh)
dBASE Files [*.dbf,” ndx, " mdx]
All Files [*7)

The following dialog box will appear. There aream@l options to verify. The
section labeled End of Field is important. Thetisecat the bottom allows you to

17



preview the data. The first and second observatiows are displayed. Verify
that the data appears as it should and click OK

JMP: Text Import Preview - Delimited  C:\Documents and Settings\oila Garza\DesktopiNov2006CourseMpril2...

Fird  End OF Fisid: End OF Lire:
- Tab [] Camma <CR>+<LF> [ Semicolon .
val [1space [] Other: I:l []«cR» [] Other: I:l
pistl [ Spaces [ <LF>
Cal Stip enclosing quates Two-digi year iule: | 10.90 [defaul)  ~
Prg
Ge Table containg column headers  Mumber of columns: EI Mumber of Lines:
S: Columnn M ames are on line: Data starts on line: |2 | [Specif_l,l Eolumns...]
En
B Column Id:
Se
Sed Mame ProbeSetlD SG-Treated SG-Treateds SG-C1
;rs Data Tvpe! | Character || Mumeric w || Mumeric + || Murneric w
g
e Data Rowl:
Gel| Data RowZ:
Ge
G
4 {4 ] ’ 3 l [Appl_l,.l Settings] [ Help ] [ 0K ] ’ Cancel

2. Exporting data
To export your data from JMP there are severabopgti Here are a few in
detail:

a. Save as .txt
To save as a .txt seldele - Save Asand then chance tli&ave as
typeto Text Export File.
Save JMP File As 3

Savein | InnoTalMP_ ¥ ogrE

e

P P
[ f
Recent
Desktop
%
=
My Dacuments

4

My Computer
File

e nam Final3 v e
My Network

[TAT)
54 Transport Files (%P7
SAS Y7 Dataset (*3ASTBDAT
M3 Aocsss Database (*mdb]
dBASE Files [~ dbf.".ndhe " mels]

Iso

b. Save as .xlIs
Similar to .txt, in order to save as a .xls simgiange th&ave as type
to Excel File

c. Copy and paste

18



The last way of exporting data is by copying theolgldata table and
pasting it into any other package. This methaubisrecommended
since there are many ways to err unknowingly.

C. Viewing/Selecting/Analyzing data

1. Histogram — Analyze/Distribution
Histogram allows you to see a summarized view td.dBhe result will
include a box plot along the side of the distribatiquantiles and summary
statistics.

SelectAnalyze - Distribution

EA Final3- Distribution of p-... (@)X

¥ = Distributions

9[@ p-A2-Trtmt

28 8 8 9 8 9 89

ols | analyze Graph  Tools  Wiew  Windc

= i ribution
—_—r o
Fit ¥ by » 7
l:x Y : Q[ Quantiles
&4 matched Pairs
|3_:| Fit Madel 100.0% maximum  0.99996
— 99.5% 099358
— Modeling 4 97 5% 0.96390
Multivariate Methods 4 90.0% 0.57474
» 75.0% guartile 063734

Survival and Reliability

20.0% mednan IZI 382?3

| e -
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2. Scatter plot — Analyze/Fit Y by X

Fit Y by X provides a graph commonly called a ssrgiot. There are several
options available within a scatter plot to hightigloints to aid visualization.
The two discussed in this section &reLine andFit Special

To make a scatter plot seléatalyze -->  Fit Y by X
Final3- Fit ¥ by ¥ of S105G-c04R2 by 5105G-c04R1 ==

¥| = Bivariate Fit of S105G-c04R2 By S105G-c04R1 —

S105G-cOdfR 2

S105G-c04R1

 Fitaline
To fit a line to the data with the plot click thedrtriangle and select
Fit Line as shown below on the left. The results will apees in the
graph on the left.

¥ = Bivariate Fit of S105G-c04R2 By

=

L]

. &
¥ Rivariata Cit of S105( =
w Show Poirks — o2
Fit Mean g
1
Fit Palynomial 4 0
Fit Special. ..
Fit Spiine " L S10SG-c04R1




* Add the line of identity
To add the line of identity click the red triangled choosé&it Special

then check the two boxes (Constrain Intercept @onstrain Slope to:

) as shown below.

S10SG-cO04R2
[
1

¥ = Bivariate Fit of S10SG-c04R2 By S10SG_c04R1 | itk ittt MR el
TOE7 Exemplar seqL

4_ 077s 11093 Exemplar seqt

E 5700 £352 Exemplar sedL

0649 1571 Exemplar s

33 2550 2049 Exemplar sl

T o1 Exenplr sed.

IMP: Specify. Transformation or Constraink

: ¥ Teanstormation: % Transformation:; 25

14 () N TransFormatian (%) Mo Transfarmation ki

: (IMatural Logarithm: log) () Matural Logarithr: lag(x) e

= =6

0 LB S S R BB oL B o W R DSquareRoot:sqrt(y) DSquareRoot:sqrt{x) ;

a 1 2 3 e
S10S0-c08R1 O Square: w2 C} Sguare: xm2 Ed

JRecipracal; 1/ () Reciprocal; 1/ | SE

nean-AlTmts-c0s 3¢ 4 Q Exponential; ey D Exponential; e 25
nean-AlTrmts-c24 3¢ 22 B B
=M1 -AlTrmts 3 25 Bf Dedreel |y |inear w [¥] Centered Pokynomial E3
SFC_L04-c04a SR 24 = e =€
FC_L04-c04 &k 25 Canstrain Intercepk to: 0 ‘S_E
FC-LIC & 25 b4 [7]Constrain Slope to; 1 5
%FOR&2SFC_Time <k F A
monn e R ! . + gk

The resulting graph has the line of identity.

¥ = Bivariate Fit of S10SG-c04R2 By 510

4

S105G-cO4R 2
R

—
»

0 1 2 3 4
S105G-c04R1

Fl—— inear Fit

B
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3. Tools — arrow, lasso, hand, paint brush
Tools such as the arrow, lasso, hand and painhlwars be helpful to explore
data; especially for selecting interesting obseéovatpoints. These tools can
be found by selectinfools

4. Select from a histogram
There are several ways to select rows or obsenatathin a histogram. The
arrow will allow you to click on each bar in grapbise shift click to select
more than one bar. In the histograms two bars baea selected using the
arrow.

¥| = Distributions [=]
v = p-A2-Time-Trtmt

¥ Quantiles

100.0% maximum  0.99399
99.5% 0.99374

5. Select from Y by X plot

One option for selecting points of interest on ahyyX plot is using the lasso.
SelectTools 2 Lassoand encircle the points of interest. The pointkthven
be selected on both the graph and in the data table
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6. Rows /row selection/select where

When in search of one particular observation selgct
Rows>Row Selection-> Select Wherewill allow you to search the entire
datatable. The dialog box below prompts for sedeatriteria

- =
IMP: Select Rows :

Select rows From 'Finald' where. .,

ProbeZetD

Gene Title

Gene Symbol

—f [|UniGene D

—f |En=embl

—{f [Ertrez Gene

Sequence Type

Sequence Source
Transcript IDCArray Design)
Representative Public 10
Genome Alignmert Chromosome

-~

Currently Selected Rows
() Clear Current: Selection

() Extend Current Seleckion
() Seleck From Current Selection

Ce

Ce
CE

CE

CE

CE:

CEe
Ce

CE

— |equals

|

|CE

CE

[

Add Conditian

| =N

—] ’ Remove Selecked Conditions

O [ Ok l’ Cancel ]’

Select rows

CEe

Ce

CE

CE

CE

CE:

CEe

de

34 534773 |ENSGO0000167540 [172 |consensus seauence

7. Clear a row or column selection

Often times one might make a selection and neetety a selection before
continuing.

To clear column selection click in the top rightten as shown by the arrow

B Final3

i Final3 A =

= Source = ProbeSetiD

i1 olcanoPlot 71316 st t

17 Diztribition g [1320_at 3
Q11405 j_at [

— — 10 (1431 =t [




To clear row selection click in the bottom left sec as shown by the
arrow

B8 Final3

= Final3 ¢ =

= S0urce =Y ProbeSetiD

Iw Y olcanoP ot 7|13 E_at t

I=) Diztribution 8 [1320_at F
9 [1405_j_at [

— — 10 (1431 =t [

D. Table functions
1. Summary
Summary is helpful categorize data by values inlamn of choice.
To used summary seletables> Summary

Reruest Summary Statistics by Grouping Columns

—S=elect Calumn;

AlE12-A2-TimeTrimt(24, Ly = [Statistics || optionar
AE12-A2-TimeTrimt(4, L)
dlp-2.2-Time
dlp-22-Trimt
dlp-22-Time-Trtmt

Al FOR-22-Time

Al FOR-A2-Trimt

4l FOR-2.2-Time-Trtmt

th 19%-FOR-A2-Trimt . Group || Z]1%-FOR-AZ-Trimt
i 1%FORE2SFC_LPSmain ] optional
D Include margingl statistics
For quartile statistics, enter value (3]

statistics column name: format

Output table name:|

JMP will create a new data table containing thersany. Here is an example
of a data table create Bummary

B8 Final3 By {1%-FDR-A2-Trtmt, 196FDR&ZSFC_LPSmain)

= Finals By (19%-FDR-A2-Trim B *'|19-FDR-2 | 1%FDR&2SFC ;I
[ S0UrCe (= 2-Trimt _LPSmain | M Rows

1 0 0| 52335
2 1 0 1872
3 1 1 265

i Calumns (3400
il 1%-FDR-22-Trimt

sl A0 CRDOACES | AT i 6
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Subset

Often there is a need to create a subset in codectis on observations of
interest. Subset allows you to reduce the numbkoth rows and/or columns
To create a subset, first select the rows andfomnoes of interest.

Here we have a datatable with 20 rows and only rmesighlight in order to
make a subset of six rows.

Gene Tile Gene Symbol Unicene Il
= voleanoPict 1007_s_ct | discoidin domain receptor family, member 1 DOR1 Hs 52000
| ST 2 [ replication factor G (activator 1) 2, 40KDa RFC2 Hs13922¢
Y 117 et heat shack 70kDa protein & (HSP70E) HEPAE Hs.3268
+ [ paired box gene & Paxg Hs.4B972E
ecoums(17) | Bl 1255 0 ot |guanylate cysiase activator 14 (retina) GUGATA Hs.92658
Wprobesed 4| Bl 1204 st ubigutin-activating enzyme E1-lice UBE1L Hs. 16635
th Gene Ttie @ 7 1316 st thyroid hormone receptor, alpha (erythroblastic leukemia vir | THRA Hs.724
e Gene Symbol 8 |1320 2t protein tyrosin type 21 PTPN21 Hs.43704C
i Unicsene D 91405 st | chemakine (G- matif) igand coLs Hs 514821
ik Ensembl 10 (1431 _at cytochrame P450, family 2, subtamily E, polypeptice 1 CYP2ET Hs 12907
th Entrez Sene 11 (1438 at EPH receptor B3 EPHEG Hs.2013
: ::ﬁ::z: ;‘;TDE 12 [1487_st estropen-relsted receptor alha ESRRA Hs.11084¢
W Tranorript Digiray Desigr 13[1484 1 st |cytochrome P450, family 2, subfarmily &, polypeptide 6 CYP2AE Hs.43905¢
9y 14 (1552256 a_at |scavenger receptor class B, member 1 SCARBI Hs 208812
tha Genome Alignment Chrome 15 1552257 @ st |KIAAD1S3 protein KIAAD153 Hs 517670
i Genome Alignmert Start & 16 [ 1552258 at protein MGC4577 MGC4ET7 Hs.44668E
i Genome Alignment Stop A 17 |1552261 at | VAP four-disulfice core domain 2 WFDC2 Hs.2719
il Genome Alignment Strand 18 |1552263 et | mitogen-activated protein kinase 1 MAPKT Hs.56825¢
. Ghromasamal Lacation 19 |1552264_a_at | mitogen-activated protein kinase 1 MAPH1 Hs 568256
:‘ f""‘sji:”' » 20 (1552266 at | ADAM domain 32 ADAMI2 Hs.52154¢

Then selectables> Subset

The dialog box will appear and allow you to chossme row and column
options.

| FA subset

Creates a new data table from the selected rows and columns of the source data
table

—ho

O Allrows
(%) Selected Rows

() Random - sampling rate :
() Random - sample size 1000

—Columns

) Al columns
O Selected columns

Qutput table name:) Subset of Final3

[ Link to originsl dats table
Copy formula
Suppress formula evaluation

A new data table will be created and nhamed Sulbigbeawriginal table name
as seen below

m Subset of Final3

= Subset of Final3 ¢ =
= Source Il ProbeSetiD: Gene Title Gene Symbol | UniGens
(= VolcanoPlot 1 |1007_=_st | dizcoidin domain receptor family, member 1 | DDRA Hs.5200C
= Distribution 2|1053_st  |replication factor C (activator 1) 2, 40kDa | RFC2 Hs.1392:
3 (117 _at heat shock FOkDa protein & (HSPYO0B" HSPAG Hs=. 3268
4 (121 _at paired box gene & PAXE H= 46972
(¥ Columns (117/0) 5 |1235_0_at |guanylate cyclase activator 1.4 (reting) GUCTATA Hz 82658
th Frokesetin - 61294 =t ubiguitin-activating enzyme E1-like LUBETL Hz. 16692
il Gene Title &0




3. Join by matching columns
Joining two tables on common columns is a useflldad sets JMP apart
from other software packages. For example we halata table that contains
data, in this case signal data, along with a pestted and we would like to
join this data with a table that contains genegitind symbols. In this
example we have 14 observations with signal dadeoaty 10 gene titles.

To use join first open the two data tables thatintedbe joined in JIMP
Here is the first; notice it has 14 rows and onermm is ProbeSetID.

m SignalData
(=1 SignalData LH = ;I
= Saurce = ProbeSetD | SG-L04R1 | SG-L04R2 | SG-LO4RT | SG-LO4R4 | SG-LOBRI | SG-LOBR2
1[1007_s_st | 230847977 | 158347565 | 177 007107 | 221 95929 | 19064389 | 241 B4a5a7
2 (1053 _at 141 296432 | 158 B56527 | 139544125 | 143970215 | 190105103 | 131 581033
a[117_at 26067181 | 2134838 | 21537506 | 16763334 | 19296332 | 30465336
4[121_at 102485374 | 120561058 | 03 G0BES3 | 117 0BBEE7 | 100 314407 | 11574098
T T 5 (1255 g at 4508531 | 4120002 4065492 | 448659 | 13822474 | 2020952
T eeeE £ [1294_at 100306725 | 126132622 | 119.335831 | 112796531 | 133400024 | &2 770081
A 56.L04R1 7 [1316 et 12800097 | 948455 | 25006856 | 16294512 | 1431593 | 17.05883
A 56-L04R2 & [1320_at 20061094 | 3366832 | 23301787 | 11244580 | 24920869 | 4172204
 5G.L04r3 a [1405__at 207 233765 | 162 633194 | 175604263 | 105974504 | 185 404675 | 262 670056
A 56.L04Re 10 [1431_at 1676353 | 12445445 | 14573278 | 4842243 | 7308765 11765902
a 56-LogR1 11 1438 _st GE0NG36| 1046463 5646162 4820084 | 4619644 | 3125274
4 56-LoBR2 12 1487 st 134054062 | 150304501 | 131 79863 | 142263275 | 14260101 | 180224152
13 |1434_f st 13020743 | 17566202 | 19003124 | 24510963 | 23373333 | 15350431
e 14 (1552256 _a_at | B2548004 | 51647430 | 75304718 | BO70535| 0956601 05732056
2l raws 14

Here is the second table with the information thetds to be joined. This
table contains a column named ProbeSetID.

[ ProbeswithTitles

(= ProbeswithTitles 4 =]
(FI1S0urce = ProbeSetiD Gene Title Gene Symbol
1 (1007 _=_at dizcoidin domain receptor family, member 1 DDR1
2 [1053_at replication factor © (activator 1) 2, 40kDa RFC2
3121 _at paired box gene § PAKE
4 (1255 _o_at guanylate cyclaze activator 14 (reting) GLCATA,
5 1294 _at ubiguitin-activating enzyme E1 -like UBETL
B [1320_at protein tyrosine phosphstase, non-receptor type 21 PTPM21
(ZColumns (340) 71405 st  |chemokine (C-C moif) igand 5 ccls
ik ProbeSetiD 8 | 1438 _at EPH receptor B3 EPHES
ik Gene Title ¢
th, Cene Symbol 9 [1487 _at estrogen-related receptor alpha ESRRA
10 (1494 f_at cytochrome P450, family 2, subfamily &, polypepticde 6 CYP2AE
[ IRaws
Allrows 10
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Once both tables are open seleables> Join.

Join
Join rowes from several sources by matching value. En
13
—dJoin "SignalData’ with —Cption: _3
|:| Update first table with data from second table QK ﬂ
|:| Metge same name columns Cancel _8
Copy formula —
v ) -
Suppress formula evaluation Remove |
—Matching Specification————— Help 25
1
¥[Soures Columns ) | it < i
SignalData v Match columns ] Output table name: E
i ProbesetiD A ProbeSetiD=ProbeSetD |:| 1
il 53-L04R1 I g
Al 5G-L04R2 |2
Al 55-L04R idl —
Main Takle With Tahle -l
Probes\ithTitles Drop muttiples Il i —
1 ProbesetD Include non-matches [ O —
ik Gene Title -
ik Gene Symbol —Output Columns————————— —
apiions! D Select columns for joined takle —
1

IIFR

There are several selections that must be madisgidint. First choose the data
table that you want to join with original data @blThen under the Matching
Specification section choose By Matching Columssstzown above. The last
step is to click on ProbeSetID for both tables urt@irce Columns then click on
Match.

The resulting data table will include those rowat tthared a value in the joining
column. Notice the columns from both tables areimdhe new data table.

= ilintitled & ¢ | FropesetD of ProbeSetiD of =
=Saurce = SignalData | SG-L04R1 | SG-LO4R2 | SG-LO4R3 | SG-L04R4 | SG-LOBR1 | SG-LOBRZ | Probes\ithTiles
1 (1007 _s_at 230847977 | 158347565 | 177.097107 | 22195029 | 10064389 | 241 843597 1007 _s_at discaidin do
2 1053 _at 141 206432 | 158 556627 | 139.544128 | 143 970215 | 190105103 | 131 561039 | 1053 _st replication f
a[121_a 102485374 | 120 561055 | 03608653 | 117 0BA6ET | 108.314407 | 115974098 [121_at paired hox ¢
4 1255 _g_at 4508531 | 4180002 | 4065492 448650 | 13822474 | 2029952 |1255_g st uanylate o
= Columns (10/0) 5 [1204_at 100306725 | 126132622 | 119335831 | 112798531 | 133 400024 | 62 770081 |1234 _st ubiuitin-act
#h ProbeSetD of SignalData & [1320_at J00E1094 | 336632 | 23391757 | 11244580 | 24020868 | 4172204 [1320 st pratein tyros
ol 55-Loar1 7 |1405_i_at 207 233765 | 182.633194 | 175604263 | 195.974594 | 185.494675 | 262.870056 |1405_i_at chemakine (
:gztgigg & [1438_at GE01536| 1046463 | 5648182 4820084 | 4619644 | 3125274 |1438_st EPH receptc
7 e a (1487 st 134054062 | 150394501 | 131 79863 | 142 263275 | 14269101 | 160 224152 1457 _at estrogen-re
4 =cL08m 10 [1494_1_at 13029743 | 17 566202 | 19093124 | 24510963 | 23373333 | 15350431 1494 f at cytachrome
A 56-Loar2
il FrobeSetD of ProbesiithTitle
il Gene Title
il Gene Symbol
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E. Saving and exporting graphics
Once you are finished analyzing data in JMP thezeaaeveral options for saving
your results. Here are two.
1. As bitmap

Bitmap is form that seems to be standard enougje tead with no problem
on both Mac and PC.

To save a file as a bitmap first create the plaraph then sele&dit -
Copy. Open the a Word or PowerPoint document and thete jpgsusing
Special Paste

Edit | YWiew Insert Format

¥} Undo Typing  ChrH-Z

[T Paste Chrl+y

| Paste Special. .,
&4 Find... Chrl+F

£

2. Saving script to table
Any visualization tool output in JMP can be stomnethe data table right
along with the data.

To save output with your data, JMP save the datasasipt. To do this click
on the red triangle in the top right hand cornethef output window, as seen
Final3-

¥| = Biva
o

here

Then selecScript-> Save Script to Data Table
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ata Fit of n A2 Trtmt By SFC-

d Y &
AR
Redo Analysis
Copy Script

Save Script ko Journal

Create a script {J5L) to produce this analysis
and save it as a table properky in the data table.

Save Scripk bo Soript Window

Save Scripk ko Report

Sawe Script for All Objects

Data Table Window




Chapter 3:

Analyzing microarray data with the Toolbox

Depending on what type of chips you are usingetlaee multiple formats that your data
can be in. If you are using Affymetrix then the @1Stoolbox provides three ways to
import your data. Th&etAnalysisNameand the~etchDatascripts are provided and
will fetch the data from the GCOS database localliyyou are using GCOS but do not
have the database set up locally, then you can ldadthe PivotData.txt from GCOS or
from EC and use JMPEext Import Previewdialog to import the data. The data should
be in the format with samples as columns and genpsobe sets as rows.

Importing data, 4 options:

Import data into JMP using text file

Import data into JMP using PivotData.txt generdteth Affymetrix GCOS
Fetch data into JMP using a PivotData.txt genertited Affymetrix EC
Fetch data into JMP from GCOS database using M8GIbox scripts

oowp

Master File:

File containing sample information about the expental design along with
original file names and ShortNames used for ealsisx manipulation. This file contains
experiment samples as rows and information abazit sample as columns. This file
should contain a column indicating the type oftimeent or tissue type that will be used
for the differential expression testing for eacipch

Final File:

File containing actual intensity data for eachiygrget. File format is samples as
columns and genes as rows. Sample names inlthexr@ a prefix of type of data (SG for
signal, AD for average difference) and ShortNarhes link to MasterFile.
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An outline for processing and analyzing microarray data

1.

wN

7
8.

Fetch Data and/or import expression data to creiata table
and Master File

Affymetrix GCOS:

a. Run parse Affy pivot table from GCOS

b. Run recode Affy pivot table into Final table from

GCOS

Affymetrix Expression Console (EC)

a. Run parse Affy pivot table from EC

b. Run recode Affy pivot table into Final tablerin EC

. Normalize/transform data if necessary
. Compute principal components analysis (PCA)

a. create master file if necessary or join PCA redaltde
with master file
b. inspect PC plots for outliers, experiment success

. Set up experimental design in master file addiriggrarical

variables

. Choose and run appropriate statistical tests tergés p-

value and False Discovery Rate (FDR) correction

. Create gene list indicator columns

a. add filter criteria if applicable
1. p-value cutoff
2. fold change cutoff
3. present/absent call cutoff

Visualize data using graphical features
Thematic searches, gene list discovery, pathwayodesy
l.e. GO-SCAN, EASE, IPA, GSEA, GO-Miner

11. Validate data i.e. RTPCR
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Importing your data
There are 4 ways to get your data into JMP as iteston the previous page.
A. Import data into JMP using text file
B. Import data into JMP usirgjvotData.txtgenerated from Affymetrix GCOS
C. Import data in IMP usirigjvotData.txtgenerated from Affymetrix EC
D. Fetch data into JMP from NIHGCOS databasegusIBCLToolbox

A. Importing a text file into JMP, uskext Import Previewinder File tab in IMP
File>Open

Choose Files of Typ® Text Import Preview
JIMP: Text Import Preview - Delimited % Petri’, DCBYMSCL Munson',

End Of Field: End Of Line:

Tab [ Comma <CR>+<LF> [ Semicolan

[ Space [ other: I:l L] <cRs [ other: I:l
] Spaces (1 <LF>

Strip enclosing quates Two-digit yesr nile: |1D-EID [default] 'I
Table containg column headers  Number of columns: Mumber of Lines:
Column Mames are on line: Data starts on line: Specify Colurns. .

Calurmi 1d: 1 2 e} 4
Name: Columni CCLO30527_JB_neutrop|[CCLO30527_JB_neutrop||CCLO30527_JE_neutrop
Data Type: | Character j Mumeric j Character j Mumeric j
Data Rowl:  [FFRI0E-S At 1288 E 103.2
Data Rowa:  [AFFBioB-b_at 210.1 B 2331

b ] [ b l |§.ﬂ5«|:||:||y Settings§| [ Help l [ QK ] [ Cancel
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B. Using pivot table from Affymetrix GCOS

To create the pivot table in Affymetrix GCOS, thaashould first be loaded into
GCOS. To do that:

Set options in GCOS to display Signal and Detedtiata:

1. Go to Analysis tab> Select options

2. Click Pivot tab

3. Select: Signal, Detection and Avg Diff (Average fBrence is pre MASS5.0,

Signal is for MAS5.0 and present, Detection is Enég\bsent call)
4. Click OK

Export data from GCOS as a pivot table

. Selecting Analysis Results tab

Select the chips that you want to export

Right click over selected items and click open

Pivot table will be created in the current session

Go to File menu and click Save

This will give you a PivotData.txt file that canwdoe read into JMP using
Text Import Previewsee above

OUAWNBE

k

i}
& =] =] a =
Open  Save  Print Tree | Shorts | Status | Scans | Expts Tasks | Image | Help
I T - P
PHLE)SRUCE (S008I 30217_Contral_8hr50217_LPS_24hr_150217_LPS_24hr_050217_LPS_4hr_ED50217_LPS_4hr_E.050217_LPS_8hr_E050217_LPS_8hr_E0218_Contral_24hr| 0218
% fm*:;:ﬁ”‘: ] Detediion| Signal| Detedlion| Signal| Detecion| Signl | Deteion| Signal| Detedtion| Signal | Detection| Signal] Detection| Signel | Deleciion| Sigr
B8 Cell Inersites AFFX-BioB-5_at 3 64 P 280 P wE P 66 P 40 P 668 P %3 P 139
=) b #nal AFFY:BioB-M_at P %69 P 270 P 47 P 93 P a0 P 504 P 145 P 217
i E AFFX-BinB-3_at P 122 A A 65 P 176 A 859 P a7 P 643 P 134
AFFX-BinC-5_at P 815 P %5 P P 899 P 4560 P 2418 P a0 P 123
AFFX-BinC-3_at P 101 P 1081 P 923 P 1571 P a5 P 326 P are0 P 03
AFFX-BioDr-6_at P 2647 P 2683 P 8508 P N7z P 1863 P 787 P 10333 P 300
AFF-BioDr-3_at 4 7374 P 738 P 22136 P 7682 P 28609 P 15892 P 25287 P 819
AFFK-Crex-5_at P 19830 P 17441 P 50620 P 19581 P 62773 P 42745 P 61980 P 193t
AFFX-CreX-3_at P 27651 P 2568.3 P 66392 P 27262 P 79469 P 54148 P 78630 P 209t
AFFDap5_at P 0 P 16 P a6 P 88 A 83 A 08 A 131 A 75
AFFX-DapHh_at P 221 A 07 P M7 M 248 P A 158 A W5 A 6.7
AFFYDap_at P 24 P a1 P 06 P 266 P n A 57 A 8 P 505
AFFYLysX5_at A 6 A 62 A 04 A 03 A A 05 A 3 A 13
AFFYLys)-M_at A 67 A - - — - 57 A 22 A 6.0
AFFXLysX-3_at A 108 M 68 A 04 A 138
AFFX-Phex-5_at A 12 A Savein: '—Wa‘a—j B EE- 06 A 104 A 74
AFFX-PheX-M_at A 15 A 05 A 2 A 07
AFFX-Phest-3_at A 162 A A 1A 158
AFFXThi5_at A 13 A 53 A 62 A 0
AFFXThideM_at A 66 A @ 13 A 43 A 22
: AFFXThi3_at A 50 A 28 A A 15
~gll] CCLOS0310_Control_24hi_Exp1.CHP AFFR-Tronx-5_at A 31 A n7 A mn h 55
alb Egtgggglgﬁwn"w:’ ,Ew: E:E AFPXTrprix-M_at A 14 A 30 A 11 A 17
ﬂ COLOSTEND LPS. 20 B SRS €] A 52 A . 15 A 67 A 07
-4l CrLo50310_1 4p1.CHP AFF¥-r2-Ec-hioB-5_at P 326 P e [ sae | 856 P 1885 P 381
o ¥ P 33 P - 934 P 1456 P 531
i e o e e ) T B B
ﬂ ity g AFFr12 EcbioC5_at 3 151 P Sove Options 3086 P 74 P 164
ol COLOSO18 LPS_2dhy_Exp2 CHP AFFsr2-Ec-binC-3_at P 1460 P @ Save All " Save Selected 272 P B0 P 162
alll CCLOS0318_LPS_ahi_Exp2 CHP AFFX-r2-Ec-hioD-5_at P 9254 P 17864 P 26741 P 1018
sl CCLOS0318_LPS_Bh_Exp2 CHP AFFX-r2-EcbioD-3_at F 10318 P 1043.3 P 29408 P 11022 P 3662.9 P 22838 P 33960 P 1228
AFFXr2-Pl-cres_at 4 20793 P 30913 P 66291 P 32794 P 84134 P 50142 P 83489 P 343
AFFK2-Pl-cre-3_at P 45439 P 44731 P 96206 P 47049 P 114946 P 72188 P 13730 P 520t
AFF2-Bs-dap5_at P 10 A 21 A 81 A 13 A A 05 A 44 A 44
AFFr2-Bis-dap-M_at P 77 P 165 P 43 P 25 P A 33 A 145 P 1.3
AFFYr2-Bs-dap-i_at P 287 P 42 P |0 P 308 P 130 A 85 A ;3 P 03
EF AFFXr2-Bs-lys5_at A 51 A 53 A 16 A 07 A 7 A 26 A 65 A 84
GeneChip Software \ AFFX-12-Bs-lys-M_at A 59 A 92 A 0.3 A 32 A 05 A 12 A 58 A 06
" AFFXr2-Be-lys-3_at A 4 A A 3 A 44 A 59 A 21 A 43 A 45
i AFFXr2-Bs-phe-5_at A 45 A 130 P 8 A 03 A a7 A 51 A 18 A 129
o AFFr2-Bs-phe-M_at [ -~ 27 A 24 A 86 A 12 A oA A 88 A 57
FEX12-Hs-phe P 19 A 126 P a7 P 10 P 128 P 62 A A 177
Instrument Cantrol l T2 T\ Arelysis o) Mefrcs’, Pivet % |




C. Using Pivot table data form Affymetrix EC.

that:

To create the pivot table using Affymetrix EC, .Cties are required. To do

From within Affymetrix EC:

First set library path and download libraries itiydon’t have Affy libraries

1. Go to Edit tab> then browse to or create a folder for the librfdes.

2. Then fill the selected folder with library files dryou do not have the library
files go to File taB> select Download Library Files (this directs you to
Affymetrix website login required)

Set options in EC to display Signal and Detectiatad

1. Go to Edit tab> Probe Level Summarization Report Options
2. check the boxes Signal and Detection

3. Click OK

Reading .CEL files into EC

1. Go to File tab> select New study

2. In the window that pops up select Add Intensiteg&ibutton and browse to
your .CEL files.

3. Select your files (to select more than one use shik) and click on Open
button

4. Once the filenames appear in the window make dlfiéea are have a check
in the box preceding the filename

5. Select Run Analysis and click on arrow to seledEgpression Arrays- MAS5
then click OK

6. Choose a suffix or for no suffix just click OK

** for other information on EC, download EC notesrh the MSCL toolbox
website
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Affymetrix Study
Probe Cell Intensity Data

CCLO50218_Cortrol_dhr_Exp3.CEL
CCLO50218_Cortrol_dhr_Expd CEL
CCLO50218_Cortrol_8hr_Exp3.CEL
CCLO50218_Cortrol_Shr_Expd CEL

[Md Intensity Files J [ Run Analysis ] [Md Summarization Filles ] [ Remove ]

[ check Al | [Uncheck &l | [ Check Group ~ ]

Graphs.tables are sorted by | - | and labeled by |

|

Available Analyses

Select the analysis to execute

¥ Expression Amays - RMA

3 Expression Amays - RMA

3’ Expression A PLIER Wordlow

3’ Expression Amays - MASS

Export data from EC as a pivot table



1. Select the files to be exported by checking theibdront of the .CHP

filenames.

Select the Export ta» Export Probe Set Results (pivot table) to TXT

2.
3. Name the file PivotData.txt and click Save
4. Pivot table will be created in C:\Program Files\AffetrixX\ExpressionConsole

folder

5. This will give you a PivotData.txt file that canwdoe read into JMP using
Text Import Previewsee above

[ Expression Console - [Affymetrix Study]

[C] File Edit Report Graph Analysis §S58 Window Help
H 2 O Export Al Tables/Graphs to PDF... Ctrl+F
File Export Report to GCOS RPT File

Export Study To TXT...

Probe Cell Intensity Data

Sample ...

. Cell Type

| CCLO50218_Control_4hr_Exp3.CEL

JHS _Exp3 Control_dhr

CCMD_Shelhamer_Hamy_LPS

HMVEC-L

human microvascular endothelial cells from the lung

CCLO50218_Control_dhr_Expd CEL
CCLO50218_Control_8hr_Exp3 CEL
CCLO50218_Control_8hr_Expd CEL
CCLO50218_LPS_&hr_Exp3.CEL
CCLO50218_LPS_&hr_Exp4 CEL
CCLO50218_LPS_8hr_Exp3.CEL
CCLO50218_LPS_8hr_Exp4 CEL
CCLO50310_Cortrol_dhr_Exp1 CEL
CCLO50310_Control_8hr_Exp1 CEL
CCLO50310_LPS_&hr_Exp1CEL
CCLO50310_LPS_Shr_Exp1CEL
CCLO50318_Control_Shr_Exp2.CEL
CCLO50318_LPS_24hr_Bxp2 CEL
CCLO50318_LPS_&hr_Exp2 CEL
CCLO50318_LPS_8hr_Exp2 CEL

FEFEEEEEEEEEEEEE

;

CCLO50218_Cortrol_dhr_Exp3mash CHP
CCLO50218_Control_4hr_Expd mas5.CHP
CCLO50218_Control_8hr_Exp3mas5.CHP
CCLO50218_Cortrol_Shr_Expd mas5.CHP
CCLO50218_LPS_4hr_Exp3.mas5 CHP
CCLO50218_LPS_4hr_Expd mas5 CHP
CCLO50218_LPS_ghr_Exp3 mas5.CHP

EEEEEEE

Linear
Linear
Linear
Linear
Linear
Linear
Lingar

JHS_Exp4_Control_hr
JHS_Exp3_Control_Bhr
JHS_Exp4_Control_Bhr
JHS_Exp3_LPS_dhr
JHS_Exp4_LPS_dhr
JHS_Exp3_LPS_Bhr
JHS_Exp4_LPS_8hr
JHS_Exp1_Control_4hr

JHS_Exp1_Cortrol_Shr...
JHS_Exp1_LPS_dhr re...
JHS_Exp1_LPS_8hr re...
JHS_Exp2_Cortrol_ghr...
JHS_Exp2_LPS_24hr r..
JHS_Exp2_LPS_dhr re...
JHS_Exp2_LPS_Bhr_re...

JHS_Exp3_Control_4hr
JHS_Exp4_Control_hr
JHS_Exp3_Control_Bhr
JHS_Exp4_Cortrol_Bhr
JHS_Exp3_LPS_dhr
JHS_Exp4_LPS_dhr
JHS_Exp3_LPS_8hr

CCMD_Shelhamer_Hamy_LPS
CCMD_Shelhamer_Hamy_LPS
CCMD_Shelhamer_Hamy_LPS
CCMD_Shelhamer_Hamy_LPS
CCMD_Shelhamer_Hamy_LPS
CCMD_Shelhamer_Hamy_LPS
CCMD _Shelhamer_Hamy_LPS
CCMD_Shelhamer_Hamy_LFS
CCMD_Shelhamer_Hamy_LPS
CCMD_Shelhamer_Hamy_LPS
CCMD_Shelhamer_Hamy_LFPS
CCMD_Shelhamer_Hamy_LPS
CCMD_Shelhamer_Hamy_LPS
CCMD_Shelhamer_Hamy_LPS
CCMD_Shelhamer_Hamy_LPS

CCMD_Shelhamer_Hamy_LPS
CCMD_Shelhamer_Hamy_LFS
CCMD_Shelhamer_Hamy_LFS
CCMD_Shelhamer_Hamy_LPS
CCMD_Shelhamer_Hamy_LFS
CCMD_Shelhamer_Hamy_LFS
CCMD_Shelhamer_Hamy_LPS

HMVEC-L
HMVEC-L
HMVEC-L
HMVEC-L
HMVEC-L
HMVEC-L
HMVEC-L
HMVEC-L
HMVEC-L
HMVEC-L
HMVEC-L
HMVEC-L
HMVEC-L
HMVEC-L
HMVEC-L

HMVEC-L
HMVEC-L
HMVEC-L
HMVEC-L
HMVEC-L
HMVEC-L
HMVEC-L

human microvascular endothelial cells from the lung
human microvascular endothelial cells from the lung
human microvascular endothelial cells from the lung
human microvascular endothelial cells from the lung
human microvascular endothelial cells from the lung
human microvascular endothelial cells from the lung
human microvascular endothelial cells from the lung
human microvascular endothelial cells from the lung
human microvascular endothelial cells from the lung
human microvascular endothelial cells from the lung
human microvascular endothelial cells from the lung
human microvascular endothelial cells from the lung
human microvascular endothelial cells from the lung
human microvascular endothelial cells from the lung
human microvascular endothelial cells from the lung

human microvascular endothelial cells from the lung
human microvascular endothelial cells from the lung
human microvascular endothelial cells from the lung
human microvascular endothelial cells from the lung
human microvascular endothelial cells from the lung
human microvascular endothelial cells from the lung
human microvascular endothelial cells from the lung

36



D. SelectFetchData~> GetAnalysisNamesom MSCLToolbox on toolbar and enter
password to database, this will give you a listlbExperiments in that database.

You may now proceed to the next section to leamm twocreate Master File and Final
File

MSC]

Fetch Data GetAnalysishlames
FetchData

| —

Affy Pivok Table

Transform Data

Compute Principal Components
L and dizplay as a grid ir
Fetch Annokations

-

AMOVA g a data table, or import IMP

Regression L4
Paired Analysis 3 Select Database to connect to:
Create Yoloano Plat (1ML
Cancel

Create Parallel Plot ing scripts. {:} CCMD
Create Hiearchical Cluster

{JMHLET
Compute FOR wt, & soript for example.
Create Indicator Colurnn

User Passward I:l

Lkilities b ndow.

Results are a list of all experiments in the dagabarhis table will be used to create
your MasterFile and your Final data table. Prodeetext section for instructions

Creating the Master File and Final data table

There are four ways to create MasterFile and Fiatd tables:
If you are not getting data from Affy GCOS, use A.
If you have data loaded into GCOS, use B.
If you have data loaded into EC, use C
If your data are stored in NIHGCOSA server, us®&ow.

A. If you are not using Affymetrix and do no haw@ivot table or are not fetching your
data from GCOS, then you can create your maseefréim running th&€omputePCA
script (proceed to chapter 3 for data transfornmadiod chapter 4 for principal
components analysis)

B. If you are using a pivot table downloaded fr&@OS then follow along here:
After pivot table is open in IMP, sele&ffy Pivot Table5COS> Parse Affy
Pivot Table from GCO8om MSCL Toolbox Menu



I PivotData

M5CLtoolbox  Help

Fetch Data

Affy Pivak Table EC

Recode Affy Pivot inko Final Table GCOS

= PhuntData 4 - CCLUS0218_Cantrol 4 |00
= Colurmri 1 hr_Exp3_Signal
1| AFFY-BioB-E et 326 [P
2 | AFF-BioB-M_at 3P
3| AFFH.BioB-3_et 1168
= Coumns (3410) 4| AFFH.Bioc-5_ct %51 [P
ik Column 1 5 | AFFY.Bio-3 ot 176 [F
Al CCLOS0218_Control_dhr_Exp! & | AFFXBioDn-5_ 2982 [p
th CCLOS0218_Control_dhr_Exp| 7 |aFFy-Bioon-3_ 7202 |p
4l CCLDS0218_LPS_dhr_Expl_E 8 |AFFH-CreX5 at 152 p
1l COLOSOZ18_LPS_dhr_Exp3 T EETe e Tl
l CCLDS0218_Control_shr_Exp =
1l €CLOSO218_Control_thr_E: || e 0 5]
4l CCLDS0218_LPS_dhr_Expd_S| 1 | AFFX-DapK-M_ 88 |a
1k COLDS0218_LPS_$hr_Exp4 T 12 | AFFH-Daps-3_a 88 M
Al CCLDS0218 Control_Shr_Exp! 13 | AFFX Lysio5_a 65|
the COLOSO218_Control_Bhr_Exp! 14 | AFFX Lys¥-M_a 624
4l CCLOS0218_LPS_Bhr_Exp3_S| 15 | AFFX-LysX-3_a 49 |a
1l COLOSO21G LPS Shr_Exp3 T 16 | aFFcprens_a w6l
Al COLOS0218_Control_Bhr_Exps 17 | aFFcPhot = ETI
1k, CCLDS0218_Control_8hr_Exp =
Al CCLOSO215_LPS_Bhr_Expd S ollEam e e Gl
I CCLOS0218_LPS_Bhe_Expd T 19 | AFFR-Thri-5_at 134 2
4 ©OL050310_Control_dhr_Exp’ 20 [ AFFX-ThrY-M_a 28|s 2
1l CCLOS0310_Control_dhr_Exp’ 21 | AFFH-THIS at 12]a
4l CCLOSO310_Control_Bhr_Expy 23 | AFFX Trpri-5_ 63]a I
1l COLOS0310_Control_Shr_Exp’ 28 | AFFX_TronXc_ s
4l CCLOS0310_LPS dhr_Expl S| 24 | AFFX-Trpnx-a_ s a
1k CCLOSO310_LPS_$hr_Exp1 T | reaaE =2 o
Al COLDSOH0 LS Shr Expl & =
th. CCLOSOH0_LPS_Bhr_Expl T 0l S b £0|[P
4l COLD50318_Gontral_ahe_Esp| 27 | AFFX-r2-Ec-bio *E P
i CCLOSO¥E_Contral_dhr_Exp| 2| [P el 108 P
Al COLOS0318_Control_Bhr_Exp! 29 | AFFH-12-Eobio 1228[p =
1l COLOSO318_Control_Bh_Exp: 30 | AFFHor2-Ee-bio 8453 (P _
Al COLDSO16 LPS dhr_Exp2 § 31 | AFF%r2-Ecbio 9321 |p
th CCLOS0318_LPS _thr Exp2 C 32 | AFFY-12-P1cre 26065 P
¢SGR G R 33 | AFFH-12-P1-cre aeees P
1l COLOSO316 LPS Shr_Exp2 T
ly Descrptions 34| AFFH-r2.Bs-ap 04fs =
35 | AFFX-r2-Bs-ap 137 P -
36 | AFFY-r2-Bs-dap 174p
37 | AFFX-r2Bs tys- 04/a
38 | AFFH-r2.Bs-lys- 82lm
= 39 | AFFHr2Ba-lys- 54(a —
N e 40| AFFY-r2-B5-phe T4[a —
Seiected 0 41 | AFFX-12-Bs-phe 14]a
Excluded 0 42 | AFFH-12-Bs-phe 1244
Hicden 0 43 | AFFHr2.Bs - 09
Labelied o 44 [ AFFX-r2-Bs-thr- a7 s
R 45 | AFFX-12.Bs thr- 48P -
“

TR B _Sigrial ils_C2_Detection phils_C
103.2 |P
Compute Principal Components 2331 |p
145.9 |P
Fetch Annotations
4232 |P
ANOYA 2217 |P
Regression 2358 |P
Paired Analysis 1536.5 |P
27714 |P
Create Yolcano Plok 47355 |P
Create Parallel Plot T
Create Hiearchical Cluster 35| &
Create Hiearchical Cluster and Parallel Plok 12|a
Compute FOR Lol
54| A
Create Indicator Column
53 |A
Ujikies: 18 |4
)| 12|A

Script will look for Signal and Detection colummspivot table.

Result of running script will be a MasterFile cantag file name stems, Signal column
names, Detection column names and ShortNames
User Directions box will pop up when script is §hed.

JMp
LISER. DIRECTIONS

Script Finished!

ECE

Flease edit the ShortMames column making shorter names.,
After edits have been made, run RecodeaffyFinal. J5L script to recode
the Final table columns with ShortMames.

After MasterFile table is generated from runniPeyse Affy Pivot Table from GCQOS
ShortNames column needs to be edited where typishtirter names signifying

experiment treatments are created.

Edit ShortNames field in MasterFile output
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B8 MasterFile

> hiasterFile
> Source

Signal &

¥ Columns (410
1l Filehames

Presentihsent &
s ShortMames:

> Rows
All rows
Selected
Excluded
Hididen

Labeled

q -
=) FileMames Signal Present/&bsent Shorthames
1 CL0S0215_Control_ghr_Exp3 CCLOS021E_Control_dhr_Exp3_Signal (CCLOS0215_Contral_dhr_Exp3_Detection |Contrr _ghr_Exp3 —_
2 CL0S0215_Control_ghr_Expd CCLOS021E_Control_dhr_Expd_Signal (CCLOS0215_Contral_dhr_Expd_Detection |Cor’ ol_ghr_Expd _
3 CL0S0215_Cortrol_Shr_Exp3 CCLOS021E _Control_Shr_Exp3_Signal (CCLOS0215_Control_Shr_Exp3_Detection |Cr drol_Shr_Exp3 i
4 CLOS0215_Control_Shr_Expd CCLOS0215_Control_Shr_Expd_Signal (CCLOS0215_Control_Shr_Expd_Detection |C ntrol_Shr_Expd
5 (CLOS0218_LPS_dhr_Exp3 CCLOS0215_LPS_dhr_Exp3_Signal | CCLOS0215_LPS_dhr_Exp3_Detection PS_dhr_Exp3
6 [CLOS0218_LPS_dhr_Expd CCLOS0215_LPS_dhr_Expd_Signal | CCLOS0215_LPS_dhr_Expd_Detection
7 [CLO050218_LPS_Bhr_Exp3 CCLOS0215_LPS_Shr_Exp3_Signal | CCLOS0218_LPS_Bhr_Exp3_Deteclion  CCLOS0218_LPS_8hr_Exp3
& ICLO050218_LPS_Bhr_Expd CCLOS0215_LPS_Shr_Expd_Signal | CCLOS0215_LPS_GBhr_Expd_Detecion  CCLOS0218_LPS_hr_Expd
9 CLOS0310_Control_dhr_Expl CCLOS0310_Control_dhr_Expl_Signal [CCLOS0310_Control_dhr_Expl_Detection CCLOS0310_Control_ghr_Expl
10 £LO050310_Control_Shr_Expl CCLOS0310_Control_Shr_Expl_Signal [CCLOS0310_Control_Shr_Exp1_Detection CCLOS0310_Control_Shr_Exp1
11 [CLOS0310_LPS_dhr_Expl CCLOS0310_LPS_dhr_Expl_Signal | CCLOSO310_LPS_dhr_Expl_Detection  CCLOS0310_LPS_dhr_Expl
12 [CLO0S0310_LPS_Bhr_Expl CCLOS0310_LPS_Bhr_Expl_Signal | CCLOSO310_LPS_Bhr_Expl_Detection | 2CLOS0310_LPS_Shr_Expl
13 CLOS0315_Control_dhr_Exp2 CCLOS0315_Control_dhr_Exp2_Signal (CCLOS0315_Control_dhr_Exp2_Detection | "CLOS0313_Control_dhr_Exp2
14 CLO50315_Control_Shr_Exp2 CCLOS0315 _Control_Shr_Exp2_Signal (CCLOS0315_Control_Shr_Exp2_Detection |C "L0S0313_Control_Shr_Exp2 I
U g 15 (CLO5031&_LPS_dhr_Exp2 CCLOS031E_LPS_dhr_Exp?_Signal | CCLOSO318_LPS_dhr_Exp2_Detecion | C¢ 050318_LPS_shr_Exp2 A
@ 16 [CLOS031&_LPS_Bhr_Exp2 CCLOS031E_LPS_Bhr_Exp?_Signal | CCLOSO318_LPS_Bhr_Exp2_Detection | CCL '80318_LPS_ahr_Exp2 A
a —
o
[ ]

SelectAffy Pivot Table GCOS Recode Affy Pivot into Final Table GCOS

' | M3CLtoolbox  Help

Fetch Data

il

Affy Pivat Table EC

Transform Data

Compute Principal Components

Fetch Annotations

ne ARNOVA
rne  Regression
ne  Paired Analysis

Present/thsent

CCLO30527 _JB_neutrophils_C1_Detection

CCLO30527 _JB_neutrophils _C2_Detection

CCLO30527 _JB_neutrophils_C3_Detection

Create Yolcano Plot
Create Parallel Plot

ne

Create Hisatchical Cluster

Create Hiearchical Cluster and Parallel Plot

CCLO30527 _JB_neutrophils _C4_Detection

CCLO30527 _JB_neutrophils_CHX1_Detectic

CCLO30527 _JB_neutrophils_CHX2_Detectic

CCLO30527 _JB_neutrophils_CHX3_Detectic

CCLO30527 _JB_neutrophils_CHX4_Detectic

ne

M Compute FOR ignal | CCLO30527_JB_neutrophis LPS+CHX1_De
M Craate Indicator Colmn ignal | CCLO30527_JB_neutrophis L PS+CHX2_De
nt ignal | CCLO30527 _JB_newtraphils _LPS+CHA3_De
n_ Utilities * Bignal | CCLO30527_JB_neutrophils_LPS+CHK4_De

neutrophils_LPS1 |CCL03052?_JB_nsmerhwls_LF‘Sﬂ_Signa\

CCLO30527 _JB_neutrophils _LPS1_Detectio

After script is selected, user dialog box will pgp shown below.
Select your Affymetrix pivot data Table

Select pivok table:
[F‘ivu:utData

Select probe id column, usually the first one.
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JMP: Select Columns

Select Columns ik column 1 |

[ Select Probe ID column
1 Column 1 2

dll coLosn2 5_Control_dhr_Exp3_Signal

th ccLosoz S_Control_dhr_Exp3_Detection
Al cclLosnE_LPS_dhr_Expd_Sional
thccLO50215_LPS_dhr_Exp3_Detection
dl coLosn G_Control_dhr_Expd_Signal

th coLosnz S_Control_dhr_Exp4_Detection

Al coLos0215_LPS_dhr_Expa_Signal

1k CCLOS0218_LPS_dhr_Expd_Detection “

o ][ o= ]

A Final table will be created from your Affymetrpivot data, with prefixes
appended: “SG-* for Signal columns (“AD-* for Avgifbcolumns) and “PA-*
appended for Detection columns. The script wdbathange Detection columns
into numeric where “P” is changed to 1, “M” is clgea to 0.5 and “A” is
changed to 0.

Now you have a MasterFile and a Final table thatiaked by ShortNames.
You are now ready to begin Data transformation Aanalysis, proceed to chapter
3



C. If you are using a pivot table downloaded frié@ then follow along here:
After pivot table is open in JIMP, selekffy Pivot Table EC> Parse Affy Pivot
Table ECfrom MSCL Toolbox Menu

= PivotData Ll = GCLOS0218_Control_4 | 0oL
= Column 1 hr_Exp3_Signal

1 | AFFH.BioB-5_et 26

2 | AFFX-BioBLM_st 33

3| AFFY.BioB-3 ot 116
= Columns (3410) 4| AFFX-Bioc-5_at 551
i Column 1 5 | AFFX-BioC-3_at 1176
Al COLOS0218_Control_dhr_Exp: 6 | AFFX-BioDn-5_ 2962
1l CCLOSO218 Control_dhr_Exp! 7 | AFFX-Biobn-3_ 7292
Al COLOSO218_LPS_dhr_Exp3_S o |AFFx crex st 52
1k COLDS0218_LPS_$hr_Exp3_C o |arrxcrena_st BT
ol CCLDS0218 Control_dhr_Exp:
th CCLOS0218_Conirol_shr_E | AR O 85
A CeLOS0218_LPS_dhr_Expe | 0| EARERET) 0
th CCLOS0218_LPS_dhr_Expd T 12 | AFFX-Depi-3 & &8
4l CCLOS0218_Control_Bhr_Exp! 13 | AFFX-LysiS & 65
1l COLOSO218_Control_shr_Exp: 14| AFFH-Lysi_a 62
A COLOSON8_LPS_ Bhr_Exp3_S 15 | AFF¥-LysHed_a e
1k CCLOS0218_LPS_Bhr_Fxp3_C 16 | AFFX-Pher s a 55

4 £0L050215_Control_&hr_Exp:
1l CCLOSO218_Control_Bhr_Exp:
A COLDS0218_LPS _Bhe_Exp4_S - —r
1l COLOSO218 LPS Shr_Expd T B ¢

MSCLtoolbox  Help

.l CCLD50310_Control_ahr_Exp’ 20 | AFFX-Thri-M_a 28 Fetch Data »

1k €OLOS0310_Contral_ihr_Exp 21 [AFFX-Thit3 st 12[a | -

4l ©CLOS0310_Conirol_Shr_Exp’ 22 | AFFH_Trprits_ 5a|m | Affy Pivot Table GAOS 4

the COLOSO310_Control_Bhr_Exp 23 [ aFF-Tromm, o - ble EC r— e
|

4 CCLOSO30_LPS_he_Expl _E 24 | AFFX_Trpra_ )

il CCLOS0310_LPS_dhr_Expl Recods Affy Pivat inta Final Table EC

SRR REEEEEEEE R R R EE R EEE EEEE I EEE

25 | AFFX-r2-Echin 352 Transform Data

Al COLOSOH0_LPS_Bhr_Expl S 1032 |P

i COLOSO310_LPS_8hr_Expl T 20| AR £ G P e 581 P

Al CCLOS0318_Control_dhr_Exp! £

il CCLOS0318_Coritral_dhr_Exp! 1108 Fetch Annokations 1454 |P

4 CCLOS0318_Control_Shr_Exp| 1228 4232 |p

1l CCLOS0318_Control_8hr_Exp! 8453

HeemiEL L 2

Al COLDS0318_LPS _dhr_Fxp2_S 9921 ANOVA 217 |P

the COLOSO318 LPS dhr_Exp2 T — TG Regression 2 2353 |P

¢ GIELTEENE WS By B o 33 | AFFX-r2-P1-cre 36845 Paired Analysis 3 15365 |P

1k COLDS0318_LPS_Bhr_Exp2_C

¥ re— 34 | AFFY-12.Bs-dap 04 27714 |P
35 | AFFXr2-Bo-dan Tan Create Wolcano Plot Tl
36 | AFFX-r2-Bs-dap 174 Creats Parallsl Flot 81 |a
7 |AFFXCr2-Betys- 04 Create Hizarchical Cluster a5 |4
36 | AFFX-r2-Bsbys- 62 - I ——

— T o Creats Hisarchical Cluster and Parallel Plot 124

Al rows 2467 40 | AFFH-r2-Bs-phe 74 Compte FOR 06 |&

Selected o 41 | AFFHor2.Bs-phe 11 PP

Exclued o 42 | AFFA-12-Be-phe 124 Create Indicator Column =3l

Hidden 0 43 | AFFX-12-Bs thr- 08 » R

frctoct=) o 44 | AFFX-12-Bsthr- a7 Utilities 16 |4
45 [ aFFH-r2-Bathr- 146 08 I 1248

L] 162]a I 135 |4

Script will look for Signal and Detection colummspivot table.

Result of running script will be a MasterFile cantag file name stems, Signal column
names, Detection column names and ShortNames

User Directions box will pop up when script is §hed.

B i |

LISER. DIRECTIONS
Script Finished! -
Flease edit the ShortMames column making sharter names.,

After edits have been made, run RecodeaffyFinal. J5L scripk ko recode
the Final table columng with ShartMames, |

T T T

After MasterFile table is generated from runniteyse Affy Pivot TableEGhortNames
column needs to be edited where typically shoréenes signifying experiment
treatments are created.

Edit ShortNames field in MasterFile output
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B8 MasterFile

> hiasterFile 1
> Source =)

Filetlames

Signal

Present/&hsent

Shorthlames

L050215_Cortral_ghr_Exp3

CCLOS0215_Control_dhr_Exp3_Signal

CCLOS0215_Control_dhr_Exp3_Detection

Cortrr _ghr_Exp3

L050215_Cortral_ghr_Expd

CCLOS0215_Control_dhr_Expd_Signal

CCLOS0215_Control_dhr_Expd_Detection

Cor' ol_ghr_Expd

L050215_Control_Shr_Exp3

CCLOS0215 _Control_Shr_Exp3_Signal

CCLOS0215_Control_Shr_Exp3_Detection

Cr trol_Shr_Exp3

L050215_Control_Shr_Expd

CCLOS0215_Control_Shr_Expd_Signal

CCLOS0215_Control_Shr_Expd_Detection

C antrol_Shr_Expd

¥ Columns (410

LO50218_LPS_dhr_Exp3

CCLOS0215_LPS_dhr_Exp3_Sigral

CCLOS0215_LPS_dhr_Exp3_Detection

1l Filehames

LO50218_LPS_dhr_Expd

CCLOSO215_LPS_dhr_Expd_Sigral

CCLOS0218_LPS_dhr_Expd_Detection

il Signal &

LO50218_LPS_Bhr_Exp3

CCLOS0215_LPS_Bhr_Exp3_Signal

CCLOS0218_LPS_Bhr_Exp3_Detection

£CLOS0218_LPS_8hr_Exp3

tls Presentisbsent &

LO50218_LPS_Bhr_Expd

CCLOS0215_LPS_Bhr_Expd_Sigral

CCLOS0218_LPS_Bhr_Expéd_Detection

£CLOS0218_LPS_8hr_Expd

1l Shortiiames

L050310_Control_ghr_Expl

CCLOS0310_Control_dhr_Expl_Signal

CCLOS0310_Control_dhr_Expl1_Detection

£CLOS03 0_Control_dhr_Expl

SelectAffy Pivot Table EC> Recode Affy Pivot into Final TableEC

M5CLkoolbox  Help
Fetch Daka

Lo |

Table E

-

AFfy Pivak Table GCOS

~  Transform Data

Compute Principal Components

7 003649 |

FAa7ra14

- Fetch Annotations

7000431

I AMOYA k
Regression k
Z  Paired &nalysis 3 =ignal Present/ib

After script is selected, user dialog box will pgp shown below.
Select your Affymetrix pivot data Table

Select pivat table:
PivatData |

P

Cancel A

Select probe id column, usually the first one.

10 £LO050310_Control_Shr_Expl CCLOS0310_Control_Shr_Expl_Signal [CCLOS0310_Control_Shr_Exp1_Detection CCLOS0310_Control_Shr_Exp1

11 [CLOS0310_LPS_dhr_Expl CCLOS0310_LPS_dhr_Expl_Signal | CCLOSO310_LPS_dhr_Expl_Detection  CCLOS0310_LPS_dhr_Expl

12 [CLO0S0310_LPS_Bhr_Expl CCLOS0310_LPS_Bhr_Expl_Signal | CCLOSO310_LPS_Bhr_Expl_Detection | 2CLOS0310_LPS_Shr_Expl

13 CLOS0315_Control_dhr_Exp2 CCLOS0315_Control_dhr_Exp2_Signal (CCLOS0315_Control_dhr_Exp2_Detection | "CLOS0313_Control_dhr_Exp2
SR 14 CLO50315_Control_Shr_Exp2 CCLOS0315 _Control_Shr_Exp2_Signal (CCLOS0315_Control_Shr_Exp2_Detection |C "L0S0313_Control_Shr_Exp2 I
22::;;3 U g 15 (CLO5031&_LPS_dhr_Exp2 CCLOS031E_LPS_dhr_Exp?_Signal | CCLOSO318_LPS_dhr_Exp2_Detecion | C¢ 050318_LPS_shr_Exp2 A
——— @ 16 [CLOS031&_LPS_Bhr_Exp2 CCLOS031E_LPS_Bhr_Exp?_Signal | CCLOSO318_LPS_Bhr_Exp2_Detection | CCL '80318_LPS_ahr_Exp2 A
Hidden a -
Labeled a

[ ]
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JMP: Select Columns

Select Columns ik column 1 |

[ Select Probe ID column

1 Column 1 2

dll coLosn2 5_Control_dhr_Exp3_Signal

th ccLosoz S_Control_dhr_Exp3_Detection
Al cclLosnE_LPS_dhr_Expd_Sional
thccLO50215_LPS_dhr_Exp3_Detection
dl coLosn G_Control_dhr_Expd_Signal

th coLosnz S_Control_dhr_Exp4_Detection

Al coLos0215_LPS_dhr_Expa_Signal

1k CCLOS0218_LPS_dhr_Expd_Detection “

o ][ o= ]

A Final table will be created from your Affymetrpivot data, with prefixes
appended: “SG-* for Signal columns and “PA-* appeshdor Detection columns.
The script will also change Detection columns imtoneric where “P” is changed
to 1, “M” is changed to 0.5 and “A” is changed to 0

Now you have a MasterFile and a Final table thatiaked by ShortNames.
You are now ready to begin Data transformationAanalysis, proceed to chapter
3



D. If you downloaded your experiment data usirgGetAnalysisNamescript, then
follow along here:

WhenGetAnalysisNamescript is finished running, you will get a Usersdations
box, a table containing all projects in databaskadistribution of all projects.

preparedsy sampleType
n_onocytes rodanner Eltriated Human Monocytes RLD_Mon
projectame | praishuy Veast BLY_&16
prabhuy Yeast BLY _W18
AR ] prabhuy “east BLY_86
HHLELG BRI _yalksaton
WSS LV | Masrephages 7 prabhuy “east BLY_G17
mscL ke = prabhuy Yeast BLY_K16
ML VA 1es Wk CODO-HI =
Tler i prahuy Veast BLY W17
v | Maicoes ]
3 prabhuy “east BLY_MIE
] prabhuy “east BLY_MIE
o hdTiiie prabhuy Yeast BLY_Y1E
h-Bal prabhuy Yeast BLY %18
prabhuy “Yeast BLY 418
prabhuy “Yeast BLY_A1E

CCMD_She | E26_Desg IF
SCMD_Daner_Hunan_Mowsks
BLYDIEE Teart

BLY_MG_7 kst
BLV_MG_UT44

USER DIRECTIONS

-3 Select table named MSCL-explist,
2 --» Select expetiments by adding sbbrevisted names ko 'Shartnames’ column,
) --» Select script ‘2-FetchData.jsl' and run it

BLY_HusEatst
BLVTHS Teast
BLI_HG_Ussaest
BLY BCRT reast

i T - f

ik o ¥ Frequencies |

At Level Count  Prob R :

:9 BLY _BORT Yeast 23 003433 = &

&l I =
:t\\j—:g—s::;m“‘ l g_gg;;_’; prabhuy “Yeast BLY_HS1
s oh Vesst BLY_HE1
BLY_HugsAtest 1 00m4e QeI 8 =
S e prabhuy Yesst BLY_HS3
BLY MG _L74Av2test 1 000149 prabliy react BLY_Hs3
BLYD10606_Yeast 14 002080 lynny Yeast BLYD108!
COMD_Danner_Human_Manocytes 1 000148 lynny Vesst BLYD108!
COMD_Shel_B28_Dex-olF 5 000748 ynny vieast BLYD10G!
R Gt i iy “east BLYD1081
;VS”;T_D';WSE 15; g_g::;f ynny enst BLYD108!
oon
= | Veast BLYD108!

MECL_Hoover 17 002837 DR, G
MECL_ladarola 9 001343 IRy et EEIGTEY
WSO baleal 2% R [ east BLYD108!

Select project of interest and make a subset ofpitogect:
JMP - MSCL -explist
File Edit Cols  Analyze Graph  Tools

Wigw Window  MSCLtoolbox |

k|? ppimEs s P+ B

FAHTE:
f-m splic
[} Transpose 1 plldks | CCM
“m
2 alldbs |BLY
E Concatenate Sl o
B o 4 plldbs | BLY
B Upte A 5 hllabs |BLY
Tabulate - = 6 plldbs |BLY
Missing Data Pattern 7 plldks | BLY
8 plldbs | BLY
ths slgorithmiame < b o0
il projectiame pllabs
preparecBy i 10 plldbs |BLY
il sampleType 11 mlldbs |[BLY
il sampleflame 12 Bllaks |[BLY
Wl Probe Array Lot - 13 Blldbs |BLY
v Rows 14 Rlldks |BLY.
il rows o 15 hiRel |BLY
Selected 10 16 mlRel  |BLY
Excluded o 17 plldbs |BLY
Hiclden a 18 mlldks | BLY
Lahelled 0 ] il lred




Begin editing ShortNames field . This file can nserve as your MasterFile, save as

MasterFile.

B Subset of CCMD-explist

= Subset of CCMD-expli || 4 =

> Source = analysishlame experimenthlame Shorthlames algorthmName project
1 |CCLDs0218_Control_shr_Exp3 | CCLOSO218_Control_dhr_Exps | cdhrd . cpressionStatibs |CCMD_Shelham
2 [CCL0S0218_Control_ghr_Expd4 | CCLOS0218_Control_shr_Exp - |cdhrd E. wessionStatabs | CCMD_Shelham
3 [CCL0S0218_Control_Shr_Exp3 | CCLOS0218_Control_Shr_Ex 3 |c8hr3 Ex ressionStatabs | CCMD_Shelham
4 [CCL0S0218_Control_Shr_Expd4 | CCLOS0218_Control_Shr_E: »4 | c8hrd Exp essionStatabs | CCMD_Shelham
5 [coLosn218_LPs_dhr_Expa CCL0A0218_LPS_shr_Expl LPSshra Exp =ssionStatibs |CCMD_Shelham
B |CoLD50218_LPS_dhr_Expe CCL0A0218_LPS_shr_Expe LPSdhrd Exp ssionStatibs |CCMD_Shelham
7 |ccLosn218_LPs_ahr_Expa CCL0A0218_LPS_ghr_Esp. Exp ssionStatibs |CCMD_Shelham
S Cams G & |CCLOS0218_LPS_Shr_Expd | COLOS0218_LPS_Bhr_Expe Exp ssionStatibs | CCMD_Shelham
1l analysishiame a |coLos0310_contral_shr_Expt | CCLOS0310_Control_shr_E: 1 Exy essionStatabs |CCMD_Shelham

il experimerthame

1L, Shortames 10 [CCLOS0310_Control _Shr_Expt [ CCLOSO0310_Control_Shr_Ex 1 Ex essionStstihs | CCMD_Shelham
il algorthmMame 11 | CCLOS0310_LPE_dhr_Expt CCLOS0310_LPE_dhr_Exp E: sressionStatAhs | CCMD_Shelham
th projectiame 12 |cCLO050310_LPS _Bhr_Expt CCLOS0310_LPS _Ghr_Expl F pressionStatébs |COMD_Shelham
il preparedBy 13 [CCLOS031 8 _Control_ghr_Exp2 | CCLOS0318_Control_ghr_Exp2 cxpressionStatibs | COMD_Shelham
il sampleType 14 | CCLOS0318_Control_Shr_Exp2 | CCLO50313_Control_Shr_Exp2 ExpressionStatihs | CCMD_Shelham
th sampleniame: 15 | CCLOS0318_LPE_dhr_Exp2 CCLOS0318_LPE_dhr_Exp2 ExpressionStatihs | CCMD_Shelham
1k Prabe Arrsy Lot 16 | CCLOS0318_LPS_Bhr_Fxp2  |CCLOS0318_LPS_Rhr_Exp2 ExpressionStaldks | CCMD_Shelham
ik Raw

th 5F

th TGT

RunFetch Data> FetchDatascript from MSCLToolbox menu

This script will fetch the experiments with Shorthes entries in the MasterFile and will
return a Final table of raw Signal (or Avg Diff)luas and a probe id column.

GetanalysisMames
AFFy Pivak Table

Transform Data

Compuke Principal Components
Fetch Annotations

AMOYA

Regression

Paired Analysis

Create Yolcano Plot

analysisMame
CL050216_Cortrol_dhr_E
CLO50216_Control_shr_E
CL050216_Cortrol_Shr_E
CL050216_Control_shr_E
CLO50216_LPS_ahr_Exp
CLOS0216_LPS_dhr_Exp

Create Parallel Plaot

Create Hiearchical Cluster

Compuke FOR
Create Indicator Colurnn

-

Ukilities

Select which database to use and which type ofrdataalization is used (Signal,
Average Difference)
JMP

Select Database to connect ko

[o]4
- © snalvats Lo |
MSCL
P (O #werage Difference Data
CCMD

I MHLEI

User Password I:l




Select analysisName column and ShortNames column.

If you want Present Absent calls printed, then éedialog box unchecked, default is to
print them.

JMP: Select Columns

Select Columnns
EanalysiSName
ik experimentiame
th Shorthames

th algarithmiame

’ Select the column containing the LIMS analysis names ] ik analysizhame |

ih projectiame ’ Select the column containing your Short Names ] th Shortiames
th preparedBy

th sampleType

th sampleMame
thsProbe Array Lat -

Remave

[]Do not show Present Absent Calls

o I o= ]

Users direction box will pop up when finished.

USER DIRECTIONS

-Finished. ‘You should see a table named Final with the selected experiments of interest
-Run '3-TransformDatav1' to transform data,

Cancel

Result of script is a Final table. You are nowdseto begin data transformation. Move
on to Chapter 3.

46



Chapter 4.

Data Transformation

There are a number of different data transformatibiat can be run from the MSCL
toolbox. Depending on the microarray platform yseid important to choose the
appropriate transformation. There are 6 diffetearisforms that can be chosen.

RunTransform Datdrom MSCLToolbox menu

MSCLEaalba: HE||:|
Fetch Data L4
AFFy Piviat Table 4

Transform Data

Zompute Principal Components

Fekch Annaotations

ANOVA 3
Reqgression 4
Paired Analysis 4

Create Volcano Plot
Create Parallel Plok

Create Hiearchical Clusker

Cornpute FDR

Create Indicator Colurmn

Ltilities L4

Select Signal columns to be transformed:

JMP: Select Columns
Select Columins — Select Al se-Cantrol_ahr_Expa |~

il
Column 1 3G cortrol_dhr_Fxpd
ol 56-Cortral_dhr_Exp3 Al sc-cortrol_ghr_Exp3

l SG-Control_dhr_Expd Sl Si3-Cortrol_thr_Expé -
Al 5G-Cortral_Bhr_Exp3

dlsc.cortrol_shr_Expd
Al 5G-LPS_ahr_Fxpa
Al 5GP _dhr_Expd
Al SGLPs_shr_Expa
Al 56.LPs_shr_Expd v

SELECT COLUMMS FOR TRANSFORMATIONS

(a4 l l Cancel

Choose transform of interest



JMP

Calculations ko be performed:

L = logiafma:, m)+eps) eps=
[JLmed(x) = Logloif:/med: + epsifi1+eps)) Bps=

[JL10900x) = Logl0ffx-ql 0fq90-q10) + median{gl0}i+eps) gps= | 0.01

[JaL = aresinh{xfcyinio =
[ almed = arcsinhixfmediar:/cylnio =

510 = Symmetric Adaptive Transform, base 10
QK

Cancel

Transform columns will be appended to end of Fitadh table with appropriate prefix

appended to the column names (ie. S10 for Symm&tiaptive Transform, base 10).
User directions box will pop up when script is §hed running.

4 1
= Calumns (43/0) 3 0 |
1l ITEM_NAME - i 1 ]
Al 5G-cahr! i o 0.
Al SG-cahr2 g 0 |
Al 5G-cahr3 9 1 1
A 5G-cahrd 10 0 |
il 55-cahr n 0 1
il SG-cahr2 & 7 ]
Al 5G-cBhr3
A 5G-cahrd 13 o |
l 56-LPsahr (L 4 |
al SG-LPS4h2 15 1 ]
Al SG-LPS4hr3 16 0 l
Al 5G-LPSahrd 17 i I
Al 5G-LPSEhr 18 1 ]
all S5-LPsahi2 13 1 ]
al 5G-LPSaht3 o T 1
Al 5G-LPSshrd

2 i !

th PA-cabrt
il PA-c4hr2
ths PA-c4hra
il PA-cdhrd
il P&-cihr1 > Results appear in Final,
th PA-cahr2
il PA-cBhr3
ths PA-cShrd

il PA-LPS4hr1

th PA-LPSahr2

LSER. DIRECTIONS

th PA-LPS4RrE [ Cancel
ths PA-LPSdhrd
il. PA-LPSEHr 32 i] 1
th PA-LPSERZ 33 0 ]
th PA-LPSERS e 34 1 |
i PA-LPSEhrd s 0 |
dl 5105G-cdhr1 = o ]
dl 5105G-cahr2
Al 3105G-cahr3 i ! |
il 3105G-cdhrd £ 0 |
dll 5105G-c8hr1 3 39 1 ]
l 5103G-c8hr2 = 40 il 1
41 il I
;szvV:z S46TS z t '
Selecter i 45 L

You are now ready to run the Principal Componentalysis, Chapter 4
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Chapter 5:

Principal Components Analysis

If you already created your MasterFile themputePrincipalComponentdgll ask you to
open that data set so that the principal compomaatsbe joined into it. If you are not
using Affymetrix as your platform but have youraat the appropriate format (i.e.
columns as samples and rows as genes) then yopnoeged with running the
ComputePrincipalComponenssript in order to create your MasterFile howeymu
should have already transformed your dataset aslessibed in Chapter 3. You will
want to run a PCA on transformed/normalized dathooseCompute Principal
Componentsn the MSCLToolbox menu bar.

Select whether you have a master file or not froendialog box that pops up after
running the script. If you do have one, openfityou do not have one, choose “I
do not have a master file” and click OK.

MSCLEoolbox gl
Fetch Data 4
AFFy Pivok Table 4

Transform Data

Corpute Principal Compaonents

Fetch Annotations

AMNOWA 3

Regression 4 JMP

Paired Analysis 4

Create Yalcano Plat (%11 do have a master file

Create Parallel Plot {31 do not have a master File

Create Hiearchical Cluster

Compute FDR | Ok |
Create Indicator Column

Ltilities L4 e

Open MasterFile associated to the Final data i&ltau have one.
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Open Data File @@

Laok i [_v MSCLTaobosCourse v % o m-
fa: P
{ < ns] PivokData, JMP
My Recent
Documents
F%.
Deskiop
My Documerts
58
My Computer
File name [Masterie. P ¥
i;‘] Fiesoftps: | Data Files ['JMP;S02" 505, SASTBDAT %S |
Selectthis filter the next time this dialog is invoked =
O g &

Select ShortNames column in Master File

JMP: Select Columns

Select Columns

’ Select Shortames column in Master File ] i Shorthames |

s Filerismes

ik Signal

W Prezentabsent
il ShortMames

Remave

[ o ][ cms ]

Select Transformed signal columns for PCA compaiteéind the correct number
of characters to trim off of column names (usubliyvever many characters the
transform pre-pended).

**The ShortNames column in the Master File direatyresponds to the
expression column names in the Final file. Trimgnirfif the prefix characters
from the expression column names should result shthrt names that match the
rows in the Master File. See course notes Day themMSCL toolbox web page.
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Ji Select Columns

S;Iect Colunins ’ Select transformed Signal columns ] Al 51056-Control_dhr_Exp3 A
S105G-LPS_Shr_Fxpd A s1056-cortrol_shr_Exps
Al 5102G-Cortrol_dhr_Exp1 A s1036-Cortral_Bhr_Exp3

A51056-Cortrol_shr_Exp A s10so-Cortrol_ghe_Expd v
A=105G-LPS_dhr_Expl

Al 51056-LPS_shr_Expd

A 31036-Cortrol_shr_Exp2
A=105G-Control_8hr_Exp2

A s1056.LPs_thr_Exp2

Al 31036-LPS_dhr_Exp2 v

Trim how many chars From beginning

Subtrack row means before computing SYD? Store how many components in original table l:l
@ ‘fes
O Mo

= I o=

Output from script is a Master File (if you had ameated already) with principal
components joined or a PCAtable (if you did notédhame created already which
can now serve as your MasterFile), 2 bivariatespbdotting the first 3 principal
components (PC2 vs PC1 and PC3 vs PC2) and a tharal Cluster plot of all
PC’s (PC’s as columns and samples as rows)

Cloi
“hasterFile_PCA S s | erarchical Clustering
v Source = Eied Fichanes : Method = ard
i LPS_8h
::::w::m‘ —_— 2 1 | COLOS0310_Control_dh o PR s | Dendiogram
) 2| CCLOS031E_Control_4fy L PEPBHEE B
L -
=] 3|coLos2t6_cortrol e | Carirel-8a :Eggﬁg | ahr_E = cCortrl dhr Expl
a 4 |CCLOS0215_Control_dhr 2 Control Sor Exp | | ahr £ = Control 4hr Exp2
i Columns (21/0) a 5 | CCLOS0310_Contral_Sh i Contral_8fr_Exp1 | Bhr_E; * Corttrol_8hr_Exp3|
ik Filehlames =] 6 | CCLOS0318_Cortrol_shr 5 Ui | Bhr_E! = Contiol-ahr B4
il Signal & a 7 |coLoso218_comrolshr| | % | shr_E :g“:’”:—::’—?‘mz
ik Presentabsent @ o & |ccLos0218. Cortrol et X Contral dnr Bl | Nanr E .sz:"ah:’gia
i =] 9| CCL050310_LPS dhr E M’@ﬁs ESREIIRFERY |  d = Control_Shr_Exp3
i At |_Bhr ¢
i ok a 10 | CCLOS0316_LPS dhr E: . : - ; ; : t_Exp =LPs_abr_Expl
Apc2(122%) % a 11 |CCLDS0216_LPS_dhr_E: 45 40 5 0 5 10 15 | frExp "LPS_dhr_Expd
APciEan X a 12 |CCLOS0218_LPS_dhr F: PC1 (20 8%) r_Exp "LPS_dhr_Exp3
A Pca(59%) & 13 |CCLOSO3M0_LPS Shr_E: = r_Expi =LPS_dhr_Exp2
APcs52%) % a 14 | CCLOS0318_LPS _bhr_Fxq mg e = o _tﬁg g:’ E"”;
A PcB(5E%) 3k a 15 |CCLDS0218_LPS_Bhr_Ex| Exp e
APCT(53%) % e > Bivari + i T = ®LPS_Bhr_Expd4
A (5.3%) * a 16| ccLosuz16_Lps_gh_exf| Y| ™ Bivariate Fit of PC3 (B.4%) By PC2 (12.2%) W S oe
PCE(51%) = — Bt B
Arcaare) &k s “Cortrol_dhr_Exp2 Cortrol_SRREAN Expdl I
Arcio s k T como dn Egs - Eove) Il
APt (45%) %k et S cerkes R |
A P12 (43%) 0+ n
I ~CRarE_ghnEpd —
APc13a1%) k # - B By ¥ Clustering History
APcid %) k s e e
AFc1534%) % g~ LPS_Gir_Expd|
A PE1E (0%, & ~Cantrol_dhr_Exp1
i Gontrol_Bhr_Exp3
“LPS_dhr_Exp2
= T T T T
_ A0 e i 5 10
| Rows PC2 (12.2%)
Al s 18




Chapter 6:

Experimental Design Setup

The experimental design is important for the dfiaastest used. The Master file should
contain information about each sample such ascdimiata, date of analysis, sample
information, treatment information etc. In order the statistical tests to run, the master
file will also need information on each sample thik tell it to which treatment group
each sample belongs to. This chapter shows anm&arhadding a new column to the
master file and filling in the sample informatioxgperimental design to be used by any of

the statistical scripts.

Create a new column to add the experimental desfgrmation in the Master File.
Create a new column using ColumtsAdd Multiple Column®r - New Columrbutton

JMP: Add Multiple Columns

Data Table:  MasterFile_PCA

Column prefiz: | TreatmentType
Hows many columns to add:

add Where
() Befare first Colurnn

() after last Column
() After Selected Colurn:

FileMames

Signal
PresentiAbsent

Daka Type
(%) Mumetic

O Row State
() Characker

OF
Cancel

Help
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Fill in each row of table with the appropriate infation for each sample. In this
example, the first 4 rows correspond to the 4htrobsamples, the next 4 rows
correspond to the 8hr control samples, the follgmrows correspond to the 4hr treated
samples and the final 4 rows correspond to thdér8ated samples. This particular
example/experiment thus contains 4 groups witlpfiaates per group for a total of 16
samples/chips.

ShortMames Treatment Type
Cortrol_dhr_Expl |cdhr Car
Cortrol_dhr_Exp2 |cdhr Car
Control_dhr_Exp3 |cdhr Cor
Cortrol_dhr_Expd |cdhr Car
Cortrol_Shr_Exp1 |cBhr Car
Control_Shr_Exp2 |cShr Cor
Cortrol_Shr_Exp3 | cShr Car
Cortrol_Shr_Expd | cBhr Car
LP=_4hr_Expl LP=4hr LP:
LPS_4hr_Exp2 LPS4hr LP:
LPS_4hr_Exp3 LPSdhr LP:
LP=_4hr_Expd LP=4hr LP:
LPS_Shr_Expr LPSEhr LP:
LPS_Shr_Exp2 LP=8hr LP:
LP=_Shr_Exp3 LP=ghr LP:
LPS_Shr_Expd LPSahr LP:

The above entered in experimental design of tha wak generate a summary of 4 levels
with 4 replicates for each level (see below).

Executing a Summary on the new column from the @abISummary tab shows this
design:

¥ MasterFile_PCA By [TreatmentType)

~ MasterFile_PCA By i [ 4 ™| Treatmen

I SOUrce = tType |MRows
| 1 |cdhr 4
ol 2 | e8hr 4
& 5 [LPS4hr 4
L 4 [LPS8hr 4

w Calumns (2000

il. TrestmentType
Al M Rowes
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Chapter 7:

Statistical tests and I ndicator columns

There are numerous statistical tests availableardolbox including Analysis of

Variance (ANOVA), Regression and Paired Analyssige Each of these tests depend on

a Master File and its linkage to the Final fileheTmaster file must contain the
experimental design information appropriate todtatistical test being run.

A. One Way ANOVA test

Categorical column in Master file should containrenthan 1 group for the one
and more than 1 replicate for each group for theeveay ANOVA test

ChooseANOVA-> ANOVA1lon the toolbar menu

MSCLboolbox Mgl

Febch Data

Affy Pivot Table
Transform Data

Compute Principal Components

S105G-Co
Fetch Annotations | dhr_Ex
ANOWAL
Regression 4 AnOvALblock
Paired Analysis 4 ANOWAZ
AnOWAZblock
Create Yolcano Plot
AMNCOVA
Create Parallel Plot
o AMCOVAblack
Create Hiearchical Clusker
1 2170
Compute FDR, 1 24117
Create Indicator Colurmn 03157
Ltiities v 05|  0.3081

Open Master file that links to the data set comtgithe experimental design column(s):

Open Data File E]B]
Look in: ;.EI-Mét.[%Dg[I.J-DHE:.DUISE _v & | ? » '

N 08 hactarmile_poa, P
R ilﬂMastarFile.JMP
My Recent | [mel PheotDiaka, MP

Docurments

Deskiop

ty Documents

or

My Camputer

File name; iMaslerF\IefPEAJMF' V| [ Open J
‘-;" Files of type: DataFlies E.JMF'_"SDZSD-E-"SASFEDAT"‘ v| [ Cancel ]
[ Select this filter the next time this dialog is invoked LF'_Eg
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Select ShortNames column and experimental desilgimeocontaining
experimental information.

Type in or select prefix that matches the expressaumn names in the Final
data table.

Check to print out means for each level/group.

Choose an FDR cutoff value, default is 10% or 0.10

JMP: Select Columns

Select Columns [ Select shortnames column ] il Shorthiames
th FileMames i

1k Signal B

th Present/sbzent

ILPreserm’AbserdJovalue

@Shor‘tNames l Select Factar of interest ‘ i Trestment
i Trestment

ih Dy

thsFile of Urtitled 45

ths Threshold Test of Untitled 45 »

[ Select unigue id column (optional) l

Select prefix For data colurmns (case sensitive) Check to print Treatment means

) 51056 [Iarand Mean

) Lmedsi- [C1F walues

C, L10905G- D DFerrar

)L1056- [l Al Effects

I RMaA-

() other

FOR walue cuboff <=

[ oK l [ Cancel ]

Select which group is the control to be used ferkbld Change calculation:

Seleck which group is the control group in vour experiment:
c4hr W

The default results from the one-way ANOVA incluéld change column(s), p-value
and an FDR column appended on the end of the Hataltable. Depending on what else
was selected by the user to be printed, other audummay also be appended on the end of
the Final data table.
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B. One-Way ANOVA with blocking test

This script works very similarly to the above onaywANOVA script however requires
one additional variable column. The additionaliooh should be a descriptor
designating which samples belong to which blockbldcking variable can be anything
such as replicate number (in paired cases), tienetltht sample was processed, patient
id, probe array lot etc.

ChooseANOVA-> ANOVALlbloclon the toolbar menu
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C. Two Way ANOVA test

Compute two-way ANOVA: set up 2 categorical colenm master file for 2 factors
used in two-way ANOVA.

A. Two-Way ANOVA requires two categorical columofsnominal modeling
type.
B. Check balance of design by executing a summare two columns:

i MasterFlle By (Trimt, Time) g@@
emsstwFeByan [ 7| ]

+MasterFlis By (Trt [ 4 x
w Source - Trimt | Time | M Rows

L 24
L 4
L g
® 24
B 4
€ g

wCalumng (300
[© Trimt &

H Time &
MRows @

4
4
4
4
4
4

L= I I R R

Design is:
2 factors (Treatment and Time)
4 replicates each factor
Time has 3 levels, Trtmt has 2 levels
6 levels overall

4hr 8hr 24hr

c c4 c8 c24

LPS LPS4 LPS8 LPS24

This is known as a 2 by 3 factorial design

Short background on a two-way ANOVA:

In experimental designs that incorporate two orarindependent variables, the
independent variables are called factors, and éisegds are called factorial designs.
With a two factor design, the analysis yields thpees of information. There is a test
for themain effect of the first factor (time). There is a second test for tmain effect

of the second factor (treatment) Finally, there is a test that determines if these
variables interact with one anothe. Interactions indicate the joint influence of tine®
independent variables on the dependent variableel¥ariables interact, the effect of
one variable depends on the level of the otheab&ei
(Sourcehttp://espse.ed.psu.edu/statistics/Chapters/CHali@nap12.htm)

Two-way ANOVA model:
Yijk = EO+ EJ + E% + Elzj' + Eijjk
where i = levels in factor 1

j=levels in factor 2
k= replicate number
¢ = the error term
E1; are the effects due to factor 1
E2 are the effects due to factor 2




E12; are the interaction effects
The following constraints are necessary in the way ANOVA:

2.E1 =0
ZEzj =0

The two-way ANOVA script prints out EO (meaB); E2 and E12 Due to the
constraints, not all the effect parameters arenagéid or printed out. Some of the effects
will be missing. If you are interested in viewirgetmissing parameter of your factor of
interest, that calculation will be demonstratediis following example:
Our design has the following set up:
Factor 1: Time — 3 levels
4hr-> EL=4hr
8hr-> E1=8hr
24hr> EL=24hr
Factor 2: Treatment — 2 levels
LPS-> E2=LPS
C-> E2=c
The script prints out all effects except the foee, thus there is always a missing
effect. The missing effect for factor two, Treatrmes EZ-c. Since the two-way
ANOVA model has the following constraibt E2, = 0, the missing effect can be
J
calculated as follows:
EZ=c+ E2j=1ps=0
E2=c= - EZ=Lps

Fold change can be calculated using the effects fhee two way ANOVA script. When
the factor has 2 levels, the fold change is sintipdy effect multiplied by 2.

Log Fold change (SFEC) = Difference of effects feotevels
In order to calculate fold change, multiply theeetfof interest by 2 when the factor has 2
levels:

SFC = E2j=LPS - E2j=c
= E2j=LPS — ( -E2j=LPS)
= E2j=LPS + E2j=LPS
= 2* E2j=LPS
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RunANOVA-> ANOVAZ2to compute a two-way ANOVA from menu toolbar.

! Fetch Data

| Affy Pival Table
| Transform Data

Compute Principal Components

Fetch Annotations

Regression

Paired Analysis

< Create Yolcano Plak
1 Create Parallel Plat

Create Hiearchical Cluster

{
I Compute FOR
1

Create Indicator Column

Utilitie:s

AS A

SG-Contral

ANOYAL

L4 ANOVATblock

ANOYAZBlock
ANCOVA
ANCOYAblock

4534

6205

1049

236

318

Select confounding factor as first factor and tresit of interest as second factor.
This order only makes a difference if the designasbalanced. Check print ‘All
Effects’ in order to get the main effects and iattion effect printed from the script.
Type in prefix used for transform (ie. S10SG-, Lmett.) and select a cutoff to be
used for FDR. Default is 0.10 or 10%.

A Pce (58%) %
A rcr (53%) %k
APca(51%) X
A Pca a7
APC10045%) %
AP (a5%) %k
APc12043%) %
APc13a1%)
AFPc1a39%) %
APcis(34%)
Al PC16 (0%)

= MasterFie_PCA
- Suun;g. Filehiames Signal Presertifbzert Shorthiames. TreatmertType: Trirmt Time Expt PC1 (208%) | PC2(12
= Bivaricte 1 | CCLOS0310_Cortrol_thr_Exp! | CELO50310_Control_thr_Expl_Signal | £CLOS0310_Control_thr_Exp1_Detection | Cortrol_ihr_Expi | céhr c dhr Control_dhr_Exp | 800434128 | 5270
= Hisrarchical Cluster 2| ceL050318_Cortrol_shr_Exp2 | GCLOS0315_Control_dhr_Exp2_Signal | ©CLOS0318_Control_thr_Exp2_Detection | Cortral_hr_Exp2 | c#hr c ahr Control_dhr_Exp2 | 732602574 | -7.20
3 |CCLOS0218_Corteal_dhr_Exp3 | CCLOS0216_Cortrol_dhr_Exp3_Signal |CCLOSO218_Cortrol_shr_Exp3_Detection |Cortrol_dhr_Exp3 | cahr B 4ht Cortrol_ahr_Exp3 | 704508831 | -6.068

4 |coLos0218_Cortrol_ahr_Expd | CCLOS0218_Cortrol_ahr_Expd_Signal |CCLOS0218_Cortrol_she_Expd_Detection |Cartrol_ahr_Expd |cshr 3 ahr Cortrol_ahe_Expa | 715373381 | -7 900

5|CoL050310_Cortrol_Shr_Expt | CCLOS0310_Cortrol_Bhr_Expl_Signal | CCLOS0310_Cortral_Ghr_Expl_Detection | Control_8hr_Expi |cthr & B Cortrol_Shr_Exp1 | 10.0483406 | 11368

- — 6| CCLOS0318_Cortrol_Bhr_Exp2 | GCLOS0318_Control_Bhr_Expa s - - =l o - 2 el oot aoonzioce 3
e aimns24) 7 |cCL050218_Cortrol_Bhr_Exp3 | GOLOS0215_Control_Shr_Expa_JBL ST (e B et IT T 3 be
s Filenizmes & |COLOSD218 Cortrol_shr Expd | COLOS0215 Control B0 EXp4_ | e ot columns a
th Sigral B a|cclosnato_LPS_ahr Exp CeLOsu310_LPS_ahr Expt Sl [y cono & Select shortnames column thshortames ba
::: a 10 CCLUSUONE LPS v w2 |CoLISUMGLFS arr Exnz Su [ oo ¥ ha
i Tresinentiyie 11 |CoLos0218_LPS ahr Ep3 | CCLOSI21B_LPS ahr Expd_Sigf [ ba
the Trirt 12 |CCLOS0218_LPS_dhr Expd | COLOSO215_LPS_dhr_Expd_Sig i
tha Time 13 | coL050310_LPE_8hr_Expt CCLOS03 0_LPS_8hr_Fxpl _Sig| e Shorttiames I 2
e Expt 14 | CoLDS0218_LPS, Bhr Exp2 CCLOSD318 LPS._8hr_Expz_Sig| |Ue TrectmertType Select First Factor (Fackor controlled For) || i Time b
A P (20.9%) 3 15|CCLOS0218_LPS Bhr Exp3  |CCLOSO218_LPS_Bhr Exp3 Sigf |daTrtmt b1
drc2(22%) % 16 |COLOS0216_LPS Bhv Expd | COLOS0218 LPS_hr_Expd_Sig| |taTime ba
A Pc3Ba%) —
A Pcd (o) K e Exit L
A Pcs (52%) %k Apct 209wy L

Type prefix for data columns (eg, "51056-","556-"

= Rows
All rovvs
Selected
Exxchicler!
Hidden

Labelled

cocoo®

51056
FOR value ctaff <=

Select secand Factor (Factor of interest) ||l Trtmt

Select id column to average over {optional)

Remove

ed-"}

Checkto print

[JF1gn, Fizql,F123g12
Ciferar

[Cmserror

[ Al Effects

Creating Indicator columns in the Final table
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Once you have run your statistical tests, you thigh want to choose cutoffs that will
filter the data so as to obtain a gene list ofregebased on the appropriate filters.
Typically these include a False Discovery Rate ([FbBiRer, a fold-change filter and a
present/absent (PA) call filter. This portion dédses how to make these filters using
JMP.

Running a statistical test will print out an FDRlicator column, however one may wish

to add to that filter, a fold-change cutoff andfAdall cutoff.

Create a new column. ColumssNew Column

Type in new Column Name

Choose Column Propertie® Formula—> Edit Formula

m fAnalyze Graph  Tools  Yiew

(Column Properties
fromu= |

MizgingErmpty v

ﬁ}ijm\%)' EF | f@!raatment- mean_Treatmert- |mean
= — ol_dhr Control_Shr -LI
Mewy coluimnin FinalTable] _annotated 07724659 111672877 1
0018411 1.04373407 1
Column Mame istFil [ Lock Cancel
tenebizter ‘ 36237964 nassdioez|
Apply | 54341323 0.8865553 o
Data Type  |pumeric v el == 0.25798482
Modziing Type | Cortinuous v 93794797 0.90703393 {
Forhiat st v Wit 0] 40120707 0.41751326 C
= 41413717 0.41251918 C
Intial Data Yalles

GenelistFilter

] = i Gt Table Columns v = [Functiones (grouped)
H  New Column... optional item [Fr—— T TRow ——
‘ Add Multiple Colurans. .. | Gene Tile | Humeric
Fene Symiol | Transcendental
Goto ... UniGene T | Trigonometric
|Ensemil | Character
|Entrer Gene ECnmpar\smn i)
Preselect Rale » | Zequence Type | Conditional
| Seguence Source | Prokahility
Bl o Transcrigt ID(&rra T Statistical ¥
0SG-Cortral_shr_Expl 3¢
Walidation * lose-contro_sh_Expt 3k ]
0SG-LPS_24hr_Expl
0SG-LPS_dhr_Expl 3K
0SG-LPS Shr Expl 3k
0SG-Cortral_24hr_Exp2 3¢
0SG-Cortral_shr_Exp2 3¢
05G-Cortrol_8hr_Exp2
0SG-LPS_24hr_Exp2 3
0SG-LPS dhr Exp2 3k
0SG-LPS_Shr_Exp2 3
Rearder Columns p zan_Treatment-Cortrol_2dhr-me
=an_Treatment-Cortrol_Shr-tnes
can_Trestment-LPS_24hr-mean,
=an_Trestment-LPS_ 4hr-mesan_ J
Ean_Trestment-LPS_She-mean_ ._J J

Our new indicator column will contain the followitidfers:

1% FDR (FDR>=0.01) AND

2 fold change or greater (Abs(LFC) >= log10(2ND

50% PA (Avg(PA) >= 0.5
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GeneListFilter

Table Columns e Functions (groupec)
s Pa =A] row
S0%Present il i
S1DSG-Cr0I 24hr_Exp3 T:‘a:zrclcendemal
_2dhr_t | [
S105G-Cortrol_24hr_Expd E] Trigonometric
S105G-Control_dhr_Exp k= Character
S10SG-Cortrol_dhr_Expd CompaEriEon
S105G-Control_Shr_Exp3 Conditional
S105G-Contral_Shr_Exp4 Probakility
S105G-LPS_2dhr_Exp3 Statiztical

0.0TFDR-AT-Treatment & || mean_Treatment-LPS_dhr-mean_Treatment-Control_ dhrl S LDg1D[2 ] &50% Present

|
1|

** LFC is computed by the output of the one way AWN®test. The differences of the
means of the LPS4hr group minus the control4dhrmgisualculated, this is the same as
the log fold change of L4hr-c4hr. The absolutauedk taken because we want either the
2 fold up genes or the 1/2 fold down genes. LoBL& the same as taking the 2 fold
change ie. remember we are working in the logl@sca
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Now the fun stuff... What does this give us?
Compute a histogram of the new indicator colunmteffilAnalyze—> Distribution

Report: Distribution

The distribution of values in each column

—=elect Columns————————————  —Cast Selected Columns into Roles —&ction—
‘mean_Treatment-Cordrol_zdﬂ 1. GeneListFiter oK
dl mean_Trestmert-Cortrol_Sh optional
dlmesn_Trestmert-LPS_24he-
A mean_Trestmert-LPS_ghr-ir
all mesn_Trestmert-LPS_She-im [ - ] - -
il mean_Trestment-Control_24 bl | optional uteric
dll mean_Trestment-Control_dh Freg | optionai Mumeric

- - Recal

il mean_Trestment-Control_Sh -
dlmean_Trestment-LPS_24hr aptional
dll mean_Trestment-LPS_ahr

dll mesn_Trestmert-LPS_ghr
ll p-21-Treatment

4l FOR-21 Treatmert J
1y 0.01FDR-A1 -Trestment
=

|

This gives us 384 probe sets that are significamtjyressed between the LPS 4hr group
compared to the control 4hr group.
& FinalTable1_annotated

-
i

= FinalTablel _annotsted
¥ Source

S105G-Control_ | 5105G-Caontral,
24hr_Exp3 24hr_Expd

S0%Present

(1

(¥ Columng (10917

il PA-LPS_8hr_Exp2 -
Sl AP

il 50%Presert R

dl S105G-Control_24hr_Exp3 3¢

l S105G-Cortrol_24he_Expd 3¢

all 105G-Control_dhr_Exp3 3K

l 5105G-Control_dhr_Fxpd 3K

Al S105G-Control_Shr_Fxp3 3

all S105G-Control_Shr_Expd 3

9[@ GenelListFilter ]

DHmummAmm—\

Slolw=Tm oo~k R T=T~w[=T8& W

jry

Al S105G-LPS_2dhr_Exp3 K 12

dl S105G-LPS_24hr_Expd 3 13

Al 3105G-LPS_dhr_Exp3 3 W
h 0

15

16

17

=)

Frequencies |

Lewel Counit Prak
a 54291 099295
1 384 000702
Tatal 54675 1.00000
M Missing 1]

2 Levels o




Chapter 8:

Annotating data

The MSCL toolbox provides annotation files for w27 Affymetrix gene chips. A new
chip can be added easily upon user’s request.amhetation files are parsed text files in
JMP format that are obtained from the csv filesnfbon thevnww.netaffx.conmwebsite.
The annotation files contain annotation informatidrhe following types: gene
titte/name, gene symbol, Unigene ID, Ensembl IDir&Gene ID, Sequence
information, GenBank ID, Chromosomal location imf@tion, Swiss Prot ID and
Annotation Date. Other information can be obtainpdn request.

**If you are running the toolbox locally (i.e. Gdrive version), then we suggest
downloading only the annotation file of intere#itis important to note that the
annotation files are very large. You can obtagn¢hrrent parsed annotation files in JMP
format from the following locations:
http://abs.cit.nih.gov/MSCLtoolbox/annotations/AffgtrixAnnotations.html

If you are running the toolbox from your C:\ dritke you will need to put the annotation
file of interest in the following location: C:\M3Q oolbox\AnnotationFiles\

** If you running the toolbox on the msclshare vers then the annotation files are
already present and up-to-date.

Once you have the annotation files in the apprégit@cation, you can proceed below.
TheFetch Annotationscript assumes that the first column in the fiahlé is the probe

id column. This is what is used to join in the atation information.

RunFetch Annotationfrom the toolbar menu

MSCLboolbox: WgEls
Fetch Data L4
AFfy Pivot Table L4

TransForm Data

Compute Principal Companents

Fetch Annotations

ANOY A 4
Regression L4
Paired Analysis L4

Create Yaolcanao Plak
Create Parallel Plok

Create Hiearchical Cluster

Compute FOR
Create Indicator Column

Utilities L4
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A users directions box will pop up.
JMP

DIRECTIONS:
This script Fetches annotations and joins them ko your current table,

A couple of assumptions made by the script are:
1.3 the First column in your current table is the probe set id column
Z.3 all annotation files exist in the following direckory:

C:\Program Files\M3CLToolbox) AnnotationFiles!,

IF any of this is not correct, please Cancel out of this dialog and set wour data up
as instrucked.

Cancel

Dialog to select which chip to annotate data witp$up. Select appropriate gene chip.

Select chip bype that wou want to annotate your data with:

H3-U133_Plus_2 w
Hia_1954v2
HE-Focus
Hiz-1334
Hia-U1336
His-U13348 2
__{Hu&E00 196 .8 536
Mia_L744 2058 5349
T |MG_U74B
—{mM&_Urac B33 194 5
M 74w 4803 2212
mg-ﬂgig‘% 3430 8 1266.1
—|Ma_ W
 |MoE+308 41953 1494 7
MOE430B 90252 42523
T |Moused30_z
—\Mouse430,_2 123923 55256
_ |RAEZ30A 137 6.3
RAE230B 194 138
—lRatz30_z
_|rG Uzdn 253 308
_ |RG_U34B 26 75
Ria_LI34cC 1 106
—Rhesus
__|®enopus_laevis 105 74
Yia_S595 13 1
Zebrafish 07 2z
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When script is finished running, users directionx twill pop up. Annotations are now at

the beginning of the Final file. Please save niéiri appropriate location.

JMP
USER DIRECTIONS

Script Finished!

Annatations now appear in file: FinalTable_annotated

Ik

Cancel

The new table is a copy of your Final table witimatations attached. You will want to
save this new table.
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Chapter 9:

Data exploration and visualization tools

Label

Volcano Plot

Selecting genes

Making a Subset
Hierarchical Cluster

Parallel Plots

Summary with Venn Diagram

OGMMoOO®m>

>

Turn Column Labels on

This allows one to see the label when hovering av&rcord in any visualization tool.

wws | Cols DOE  Analyze Graph  Tools Yiew \Window Help

&) Mew Column... gm%&%[MEIE!HE-E*&
i Add Multiple Columns. . =
Mo Column Infou., = Fingl3 LE ]
Preselect Role k ! = Source (= [omal L
v Formula.., 1
', anaation (N 2
N 3
Label{Unlabel ; i Calumnz (580, .
seroll LockfUnlock - gpmbe Set D - 5
;_(35] Hide flnhide He s e Synqbol 3
et D Excluderunesuuus | | Unicene D 7
Standardize attributes... -= = Ensemb.l 8
Reorder Columns ( B Leaeli: 92
. | [ Sequence Type 10 [ter
Delete Columns i | [ Sequence Source 11
10 | 155580¢ g;ra”“”?;:[’_ o 12
epresentative Public
11 J1855758 ] Gepnome Alignment Chrome g
2 || e [t Genome Aligrment Start & 14
13 [155757 | /) Genome alignment Stap & 15
14 11558310 | [ Genome Alignment Strand 16
15 |156129¢ | M Chromosomal Location 17 132
16 |156178( | @ SwissProt 18
17 [156314¢ | & Target Description 19

Select column to turn on label then cho@sds-> Label->Unlabel



B. Make a Volcano Plot — Log P-value by Log Fold Giean

SelectMSCLtoolbox = Create Volcano Plot

b Tools Wiew Window | MSCLboolbox  Help

|7 ghod I b 2 FetchData 9
m Final2 TransFarm Data
i=IFinal3 Convert Present Absent Calls
¥ S0urce Compute Principal Camponents
=1 olcanaPlot . __t
i Distribution Fetch Annaokations __F
AMOWA, N :‘
i 3
= Columns (117.0) Regression | |
i i 3
4l S105G-c0aR2 % Paired Analysis | |

4 5105G-c0aR3 %k
4 5105G-c0aRe 3k
dl 5105G-c2er1 %k
4l s105G-c2eRz2 %k
4l 5105G-c24R3 %k
4l 5105G-c24Re %k
4l mean-AlTrimts-L04
4l mean-AlTrimts-L0S

4l mean-AlTrimts-L24
Al maan AITrrde ~0d wle "

reate Yolcano Plok

Create Parallel Plok

Create Hizarchical Cluster

Compute FDR
Create Indicatar Calurnn

Ltilities r
20 (1552266 _st

[FSUNN (S i [y qum— g Y [ (S QS U -

You will be prompted to choose the P-value and [Eblahge columns.

e q LU

Jli IMP: Select Columns (0017

hr 001 7
M Select Columns [ Select p-valus Column ] llp-22-Trimt '
[P [dsFc_Loa-coda ~ 0016

ol | dsFc_Lod-cos

o [dsFcLic 0010
Tl | d1roRazsre_Tine 0005
T |de0-e2 ]
= | ME1-A2-Time24) Select Fold-change column ] ASFC-Lic —
=N | dE1-22 Timera) —
ATy | dEz-a2-TrimtcL) o014
s | dE12-22-TimeTrimtc24, L) o013
=4 | dEt2-22-TimeTrmic, Ly 0018

ol | dllp-22-Time v 0017
‘z Select label column {optional) ] 0018
: 0016
1] 0016
nf 0016

hr
it poots
el ok | [ cancel 0as

s @Dm 5]

hypothetical protein MGC20235

MGC20235
T

Hz 567647 | EMSG0000018
T T
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Circle significant genes with a low pvalue and higld change. Color up genes
red and down genes green using Row properties tool.

E2 Final3- Fit Y by X
¥ ™' Bivariate Fit of p-A2-Trtmt By SFC L-c

]
= =

0.1

FETITY BT ERRTTTY RTITT MERTTIT| REWTTTT REWTTTT MERTTT MW RERTHT EERTITT BRI R

0.00001

0.000001

0.0000001

p-A2-Trtmt

Z

1e-9

1e-10

1e-11

1e-12

1e-13 —
0 i 2

C. Select genes that pass filter by selecting wheateator column equals 1.

Cu\s DOE Anzlyze Graph Tools View Window Help
e r P+ BSS O M

Colars L4

Markers » |2-A2-TimeTrimt(24, L) E12-4
0.0080041
T ; -0.0476943
Invert Row Selection
Clear Row States
Color or Mark by Column. .. Select All Rows
Row Editor t q
Add Rows...
& Cirl+Shift+w
D mean AllTrmis.c24 * Select Matching Cells
p-A1-AllTrimts # iz 2
SEC L04-c04a & Select Randomly. ..
P T -UUTa7353

| © SFC_L04-c04 =

v 20| 00425522

21| 002320014
| @ E1-A2-Time(4) * 22| -0.0303606
| B E2-A2-Trtmt(L) * 23 -0.0059272
| B E12.A2 TimeTrtmi(24, L) * 24| 0.02025332
E12.A2 TimeTrtmi(4, L) * 25| 0.04437516
p-A2-Time + 26| 002621884
p-A2-Trtmt + 27 0059914
| © p-A2-Time-Trtmt » 28| 002515745
[ERAR T 20| 0.00108622

30| 0.02507675
31| 0.05944571
|0 SFEC 424 = 32| 004242448
1%-FDR-A2-Trtmt + 33| 0.00437844
1%FDR&2SFC_L PSmainill 34| 00107986




JMP: Select Rows

Select rows from Final where.
ProbeSetlD | Currently Selected Rows

Gene Title | @ Clear Current Selection
Gene Symbol ) Extend Current Selection
UniGene ID () Select From Curent Selection
Ensembl

Entrez Gene

Sequence Type

Sequence Source

Transcript ID{Array Design)
Representative Public ID

Genome Alignment Chromosome v

| equals v ||1| |
[ #udd Condition |

Select Rows

[ Remove Selected Conditions ]

[ Ok l’ Cancel ]’ Help ]

D. Make Subset of gene list and save

= q =
L:,:;'::g’c"e |\MSCL\JMPTOO‘DOX - 12-A2-TimeTrtmt(24, L)  E12-A2-TimeTrtmt(4, L) = p-A2-Time p-AZ-Trtmt | p-A2Z-Time-Trtmt | FOR-A2-
- Source 8| 00080041 -0.0125686/0.32233 0.80102 0.8843549 |0.614¢
-0.0476943 -0.0010635|0.02578 |5.2461e 0.1851933 |0.133
10| 0.04049096 -0.0134399 0.74164 0.81851 0.0353064 |0.892¢
= Columns (116/0) 11| 002549304 -0.0040156 0.18024 065135 02565285 |0.455°
meanAlTrmts_L04 * B 12|  0.00414743 -0.0185158 0.57368 0.31972 0.5445240 0.800C
@ mean-AlTrimts-L08 + 13| 000093599 000407981 0.44134 0.34884 09364494 0713¢
mean-AlTrmts-L24 * 14| 0.05368876 -0.0328226 0.86872 0.22378 0.0092242 0.948¢
mean-AllTrmts-c04 # 15 004197751 -0.0557644 0.04102 0.30267 0.0031411 |0.183%
© mean-AllTrtmts-c08 * 16| 0.03305063 -0.0029741 0.00677 0.28176 0.2048047 0.050¢
mean-AllTrimts-c24 = 17| 00020244  -0.0299982 0.06407 0.42989 04827807 0.245:
p-A1-AllTrtmts * 18 0.01499 nn22a442.0n A 044409 0 ACAAQDE
o rotoicom 0 oo
-c04 +
BoA2 + 20 0062 Sl peam
8 E1-A2-Time(24) * 21| 00234 o
E1-A2-Time(4) * 22| 0030 @ SelectedRows
E2A2Trmi(L) » B D005 e ol
E12-A2-TimeTrtmt(24, L) * 24| 0.0202 .
E127A27TimeTrtmtE4, L))* 25| ooasz] CTmrRecsewess [
-AZ2-Time # 26| 0.02627 [Linked o original data tabls
p-A2-Trimt * 27 _0.059 [ Copy Formula
B p-A2-Time-Trimt # 28 0.0251 [] Suppress Foimula Evaluation
Eggiﬁi'rm: 29| 000108622 ~0.020567 0.12027 0.98986 05729161 |0360¢
iy 30| 003507675 -0.047555 0.66162 0.87343 0.3762680 |0.850(
B SFC Le 31| 005944571 -0.0288796 0.84474 038794 0.1102573 |0.938¢
SEC 424 % 32| 004242448 -0.0079673 0.82345 0.89227 0.3583113 |0.930(
1%-FDR-AZ-THmE 33| 000437844 -0.0182132/0.29391 063223 06016827 0.587:
1%FDR&2SFC_LPSmain # _| 34| -0.0107986 -0.0012614 0.00001 0.00270 0.4348778 0.000¢
2 35| 00099055 003006012 019470 062059 04608957 0.475(
=Rows 36| 004217828 001304622 0.73350 0.29630 0.1142849 0.888:
All Rows 54675 - | 37| 00240186 001385709 001760 0.00572 05944779 0.101¢
Selected 268 38 -0.023369 0.0078212 0.00286 0.02534 0.4849971 |0.962¢
Excluded _ 39| 002878903 -0.0187146 002040 066142 04514709 0113
HidAd~n n am m mmmm—an = T P

Make sure genes areg selected and then make sclide QK.



Save subset of genes as “GeneListLvsC”.

| Save JMP File As
~ GenelistLvsC Savein: ‘ |3 ContinuedHandsOnDema v ‘ > i B M-
wSource =
" ] Final1
b\b ] Final2
My Recert |l Final3

Documents |sue] MasterFIle

= Columns (116/0)
& ProbeSetiD @

B Gene Title = Desktop
Gene Symbaol

B UniGene ID

Ensembl My Documents

@ Entrez Gene
B Sequence Type "'. -
B Sequence Source y
@ Transcript ID{(Array Desidl My Compuer
B Representative Public 1D
Genome Alignment Chrof
B Genome Alignment Star] My Netwo

i
Genome Alignment Stopf| ~ Fleces Flename: [oenelisLesC] v [Lsave |

@ Genome Alignment Stra Saveastype: | JMP Data Tables ["JMF) v [ Cancel |
B Chromosomal Location Heln
SwissProt

@ Target Description

B Annotation Date

GeneChip Array

SG-L04R1 = _ e
SG-L04R2 23|202071_at ‘syndecan 4 (amphiglycan, ryudocan)
SG-L04R3 24202237 _at ‘nicotinamide N-methyltransferase
SG-L04R4 25|202238_s_at nicotinamide N-methyltransferase
SG-LOBR1 26|202241 at tribbles homolog 1 (Drosophila)

A b 27 202289 x_at :guanyiate binding protein 1, interferon-induci
=Rows 28 |202270_ at ‘guanylate binding protein ‘l, interferon-induci
All Rows 268 «| 29 202291_s_at matrix Gla protein

Colartad (3 FnlnanneE7? - At O fartar mramardin




E. Make Hierarchical Cluster (HC) — by selectiM@CLtoolbox->Create
Hierarchical Cluster on the subset of selected geri¢ste: do not try to cluster
the entire chip (20,000+ probe sets). The JMP @rogrannot handle that many
probe sets at once.

- GeneListLPSysC
lit Tables Rows Cols Analyze Graph Tools  Wiew  Window | MSCLtoolbox  Help

1E A S L BR| R RdmEe P

Fetch Data  Listl
Transform Data

i GeneListLPSvsC
Convert Present bsent Calls

; (]
S A Compute Principal Components
17 S0UrCe ) Probese
= Hierarchical Cluster 1 [1405_j_at Fetch Annotations
@F‘arallel Plot ) 1553293_&1: ANOVA R
= Parallel Plot By Mean 3 (1554283 _at A . X o 4l
4 | 1554697 _at SRl
= 1554997 5 = Paired &nalysis »
IiCDlumns (1470 61555167 2 £ Create Wolcano Plok
ProbeSetiD a
i, Gene Tile € 71995223 8 & (Create Parallel Plat
& |1555395_a_s
[ (Ses Eiit g [1555434_a_¢
il UriGene (O == Compute FOR
ik, Ensembl 10 (1555759 _a = . |
il, Ertrez Gene 11 [1559400_s &  “reate Indicator Column otein |
‘ Sequence Type 12 | 1566342 _at Uikilities » ndrial
il Sequence Source 13 | 1568765 _at T (e
[ A T A | I T P P N | o . oo o

Choose the transform signal columns

IMP: select Columns

Select Calurnns Select Columns | |4l 3105G-LO4RA =
Als105G-L24R3 & Al 105G-L04R2
Als105G-L24R4 Al 3105G-L04RS
dl=1055-c0ar Al 5105G-L04Re
|iS1 05G-c04R2 il 51055-L05R1 b
S105G-c04R3
Al5103G-c04Re

Al5103G-cosr1
[ =105G-coar2
| d51056-c08R3
|l =1056-co0eR4
510560241 v

|:| Do not subtrack row means

**hew columns will be appended to table

’ oK ] ’ Cancel ]

Then click OK



Investigate Hierarchical cluster and look for chustof interest.

F% GenelistLvsC- Hierarchical Cluster El@@

¥ = Hierarchical Clustering =
Method = Ward

¥ Dendrogram

t

USRS NS B PRSI RN BRI R N R I R PR

= BYebe B

el i

» C_Iusle_ring History =

F. Make Parallel Gene plots

SelectMSCLtoolbox=> Create Parallel Plot
1| M5CLtoolbox  Help

Fetch Data

Transform Data

.
==

|

Convert Present Absent Calls

Compute Principal Components

Fetch Annatations

AMOWVA 4
Regression 4
Paired Analysis 4

Create Yolcano Plak

Create Parallzl Plob

[TTTTTT]

Create Hiearchical Cluster

Compute FOR
Create Indicator Column

Utilities L4

Then select the normalized columns to be plottedarallel plot
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JIMP: Select Columns

Select Colurns elect Columns ||l 5105G-L04R1 =
thPA-c24R2 ~ Als105G-L04R2
thPa-c24R3 As105c-L04R3
thPA-c24R4 Als105G-L04Re
s 50%P A Adls1056-L05R1 v

dl51055-L0dR1
Al=1050-L04R2
dl51055-L0dRS
dl51055-L0dRe
dl=1055-L0sR1
[ 4 5105G-LosR2
[ dls1056-L08R3 v

Output can be viewed next to Hierarchical clustetyoe and can be interactively
interrogated. It is helpful to color genes denest.

(EEN Cols DOE Analyze Graph Tooks View Window Help

Exclude/Unexdude kel MA P L+ BSS O MES ot o~ 2 B B E 8| | censiwvec v B e e g
Hide/Unhide = . )
| Labeljuniabel
¢ ¥| ™ Hierarchical Clustering
Markers 1 Ri-m | 51 R 1 A sj Method = Ward
Next Selected || = -0.2497967 -0.2648647 -0.3780489 { ¥ Dendrogram
Previous Selected -0.2785734 01774785 02479225 I 8

Row Selection | -0.14904 -0.1648328 -0.1827384
-0.3219066 00956248 -0.2146854

| -0.3062242 -0.5088854 -0.4301636

Clear Row States
Color or Mark by Column....

! Row Editor -0.1944995 0245423 -0.3216762

1 asdroms... -0.2128151 -0.1830711 -0.2348738
Move Rows... -0.1461058 02252945 -0.3890005

L ’E)Elate Rows JBEIEE

nce Type

nce Source 1

ript ID{Array Design)
ientative Public ID

1e Alignment Chromosc
1e Alignment Start Addr
1e Alignment Stop Addr
1e Alignment Strand
osomal Locafion

i e L U

’rot
Description 1
tion Date
‘hip Array = 5
4R1 g 1
4R2 5 4
4R3 ]
4R4 |
8R1 ]
8R2 =,
26821 Fira0a 1000 U 20000097 D 202871961 U2925129

15 30).3520088 -0.2281203 -0.3219569 -0.3303125

0_| 31).2670523 -0.2754794 -02710957 -0.2873721

1

qu‘ TUTZIZ6Y TO0ZS0026 U000 Te O T 1980 0.0 ﬁl ¥ Clustering History

ol




We can now view the Parallel Plot with the dataooed by cluster. To do this, first set
the number of clusters to 5 by clicking on the tre@hgle> Number of Clustersand
then enter 5.

GeneLlistLPSysC- Hierarchical Cluster

"a‘ = Hiararrhiral Clnetarinn
Color Cluskers

I
~  Mark Clusters

Save Clusters

Save Display Order

Save Clusker Hierarchy

To set the number-of-clusters, the place
y |the tree to define cluster groups, There i
diarmond-shaped drag icon that also can .
the nurmber of clusters,

Murnber of Clusters
Color Map

v Geaometric ¥ Scale

v Diskance Graph

Twio way cluskering

Now save the cluster number in the data table iockiop the red triangle> Save
Clusters. This will add a column to the data table.

At this point color the data by cluster by goingRows> Color By Column and select
the cluster column. For the final output selécaph-> Parallel Plot. Select the
normalized signal columns with the mean subtraofétbr the Y Response, Cluster for
the X, Grouping and check the Scale Uniformly box.

Report: Parallel Plot FE
Parallel Coordinate Plat
—Select Columns—————— —Cast Selected Columngs into Rales: —Action——
th1%-FDR-42-Trimt 21| | [+, response | | #lS10SG-L04R1-m 4] oK i
HWFDR&2SFC_LPSmain 4l 5105G-L04R2-m _I ——
Al 5105G-L04RE-m —
AS105G-L04R-m v
¥, Grouping ‘:?'UST;BF —
aptiona, —
—
By aptional ;
— +
+—
Scale Unifarmly —
[ center at zero —
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The result will be similar to the graphs below.
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G. Make Hierarchical cluster and parallel plotetiger with one script

SelectMSCLtoolbox=> Create Hierarchical Cluster and Parallel Plot

MSCLtoolbox gl
Fetch Data v
Affy Pivat Table GCOS 3
Affy Pivot Table EC 3

Transform Data
Compuke Principal Components

Fetch Annotations

AMNOYS 4
Regression 4
Paired Analysis 4

Create Yolcano Plot
Create Parallel Plot
Create Hiearchical Cluster

Create Hiearchical Cluster and Parallel Plok

Compuke FOR
Create Indicator Column

Ltilities 4

Select columns to be displayed in plots. Script suibtract means if check box is
checked. Choose the number of clusters to saveiapthy in the parallel plots.

JMP: Select Columns
Select Columns Select Columins || 4l 5105G-L04R1 A
A s1056.c08Re A

dls1056.L04R2
A s1056.L04R3
Al 5105G-L04R4 v

al 5105G-c24R1
A s10z5-c04R2
dl 51056-c24R3
Em 0SG-c24R4
al mean- 2 Trimts-L04
all mean- 4 Trimts-L0G
l mean- £ Trimts-L 24
all mean- s Trimts-co4 v

Subtract row means

Tvpe number of clusters to be colored

*¥New columns will be appended to table

o [ e |

Output:
Hierarchical cluster figure with 5 clusters colored
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H. Summary of data
Make summary of nominal columns to see overlap.

ET-AZ-Time(24) A [ oes | i
E1-A2-Time(4) ] =213

Lo ]
E2-A2-Trimt(L)

E12-A2-TimeTrimt{(24, L

E12-A2-TimeTrtmt{4, L) [

p-A2-Time

p-A2-Trtmt

R o
-AZ- | lme Statistics w

FDR-A2-Trtmt [—J

FDR-AZ2-Time-Trtmt

SFC Lt

SFC 4/24 T

i [ Subgoue |

1%-FDR-A2-Trtmt

1%FDR AZ2-Time&2FC

o,
1%FDR&2SFC_LPSmav

[ Include marginal statistics

For quantile statistics, enter value [%]
25

statistics column name farmat

Help

a.zZfZ..a ]

stat{column) ¥

Fie Edt LU Rows Cok DOE Anclyze Groph Took View Windom Help
DD HSR s Ba|[h2 e @4 p L+ 8550/ MERE L
Bl vo [ £ pp 2 bl Bk s B I |

~Final3 By (1%FDR A2-Time | ¢ 2
= Source = 1%FDR A2-Time32FC  19%FDR&2SFC_LPSmain N Rows
1 0 0 54084
2 0 1 148
1 0 323
4 1 1 120
= Columns (3/0)
B 1%FDR A2-Time&2FC &
8 1%FDR&2SFC_LPSmain &
N Rows &
~Rows
All Rows 4
Selected 1
Excluded ]
Hidden 0
Labelled 0
L
© FDRA2.Trtmt * 221763 0.16874 047752 0.0994997 |0.43915 |(
& FDR-AZ-Time-Trimt + 231396 070348 054770 05969950 0.87171 |(
@SFCLci 241752 0.77011 0.31848 0.5832574 |0.90551 [
B SFC 4/24 251469 0.05610 010830 0.0325006 0.22504
8 SFC 4/8 # 26}186 0.56919 0.77810 0.6331002 |0.79751 i
1% FDR-A2-Trimt (& 27537 0.00000 0.00007 0.0004661 0.00026 |(
@ L 28722 046073 042133 02457523 0.72708
R AEDHEZSEC | Bomal e 200567 0.12027 0.98986 05729161 0.36082 |(
~Rows - 30[555 0.66162 087343 03762680 085001 |(
|All Rows 54675 314796 0.84474 038794 01102573 093854 |(
Selected 323 32673 082345 089227 03583113 093002 |
Eitluged 0 331132 0.29391 0.53223 0.6016827 0.58748 |(
Hiagen g 341614 0.00001 0.00270 0.4348778 0.00041 (

Select genes that are selected by one genelist@rah another then make a subset.

A summary of this nature can be used to easilyter@denn diagram.

Using the numbers from the summary table the faligwdiagram was created.
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Chapter 4:
Analysis of Affymetrix Exon chips

ExonANOVAnested script:

The ANOVA nested model used for Exon Array analysis

Vg = U+ A, +ﬁm +C,+AC, +&,

2 fixed, one random effect
A Treatment effect (fixed)

Bji Sample within treatment effect (random)
Cy Exon effect (fixed)

AC,,  Treatment-exon interaction effect (fixed)

€k error term
The ANOVA Table
|
Source EE df E(MS) F-Test
be f: A':-]
A, fixed TREATMENT | be 3 (vi.. —y. )2 a—1 =5 SR M54
A, fis . Z i TTa—1) B MSga)
a [ MS N
om S o —oys )2 _ 2 2 B(A)
B, random SAMPLE C¢§1J(§=1wwm' i) a(b—1) cop + o MSerror
. ab v C3 .
— 2 k=1 2 MEo
C, fixed EXON abk:1(y“k —y..) c—1 =t mf—r
a « b fj E (AC);, ME
7, fx < - - 2 _ _ i=1k=1 2 MSao
AC, fixed TRT x EXON bgl k:l(yz,k vi., —v. .k tu.) (a=1)(e-1) a1 T° L7 pcp——
a b c 5 5
error xox Wagiyk — Yik — Yaj(a). i) alb—1){c—-1) | o
=1j(i)=1 k=1
a b e 5
corrected Total 3 > (Vijek — 40" abe — 1
=1j(i)=1k=1

The A factor can be looked at to determine difféedrgene expression.
The AC factor can be looked at to determine altiraaplicing.
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Steps for analyzing data from the three AffymeEkon arrays:
Human, Mouse, Rat

1. Import processed data from EC into JMP using tiet Tmport Preview Option

IMP: Text Impork Preview - Delimited.  Z:%Exonfnnotations: April2009% RaEx0-1_0-st-v1.na284RaExfullRMA-EXON-FULL-DA,...
End OF Field: End CF Line:

Tab Comma “CRx+<LF>  [_|Semicalon
[space [ other: l:l <R [ other: l:l
|:| Spaces <LF=

Strip enclosing quotes Tuwo-digit vear rule: | 10-90 {deFault) v|

Table contains column headers  Mumber of columns: Mumber of Lines:
Column Mames are on line: Daka starts on ling: Spedfy Columns...

Column Id: |1 Hz ”3 ”4 |
Mame: | Probe Set ID H raex_wka_brain_A.rma-exon- ” raex_wka_brain_B.rma-gxon- ” raex_wka_brain_C.rma-exon- |
Data Type: | Character v |Numeriu: V”Numeric V”Numeric V|
Diaka Rowl SIEr ~ ‘6.639524 ”6.955113 ”6.6?1191 |
Eneral
Diata Row?2: mﬂgww ‘4.003235 ”4.204234 ” 4,32443 |
mfy
ELs g'lldr,-nn':-\gww Ettings [ Help ] [ QK ] [ Cancel ] [Tr\,-' Fixed Width]
ddMoryyyyey
Manddyeyyey
wim/d
yyyymmdd
wyyy-mm-dd
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2. Parse Affy Pivot Table from EC into Final Tabledareate the Master File that
links up the Signal columns to rows in the Mastiée F

5 IMP (NATIONAL INSTITUTES OF HEALTH) - RaExfullRMA-EXON-FULL-DABG - Group 1
File Edit Tables Rows Cols DOE Analyze Graph Tools Wiew ‘Window | MsCLtoolbox Help:

DEEEE L BE|[k? ddmbp L Fehows » MA-EXON-FULL-DABG - Gro) ¥

Affy Pivat Table GCOS

Transform Data

Compute Principle Components

Fetch Annatations

Exon Analysis
ANOVA

ﬂ RaExfullRMA-EXON-FULL-DABG - Group 1 Regression

= RaExuIRMA-EXON-FULL-DAB | ¢ = Sl Arma-exo raex_wta_brain_B.
=Source ® —_|Pr Graphics k l-Si;;nal n-full-dabg-Sic
1 156 Get LICSE View £.639524 £
2 5F Geb Mebaffx View 4008235 )
= Columns (32/0) | E b 3287335 :
ih Probe Set 1D 1) 4156  Compute FDR 7.295662 I
A raex_wta_brain_A rma-exon-fi 5|5g  Create Indicator Column 10 39231
A raex_wta_brain_B rma-exon-fi 6|56 Lities v | 1B40027 A
A rasx_wita | brain_-‘@.r'ma'—'e')(on'-f 75617708 08639566 ¢
:[Zgi—ﬁ—gmﬁzz—éimjgiz: 8[5617709 1517579 .
Adracy wha ambnio C rma e 2 [SBIFTIE S :

Dialog box to the user :
Did user export a Report, Study, Both or Neithlasfirom EC? When script is finished,
a USER DIRECTIONS box will be displayed.

IME

Do wou have: i |

LSER DIRECTIONS
() Report File only

o |
& s F o Script Finished!

(") Bath Files Please edit the ShortMames column making shorter names,
After edits have been made, run RecodedffyFinal, 1SL script ko recade
() Meither of the Files the Final table calumns with ShortMames.

) )

Edit ShortNames in MasterFile creating names thatreore succinct to be added back to
the Final table.

PP B
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3. Recode the Affy Pivot table into FinalTable extiag the newly created
ShortNames entries to be added as column nambs FinalTable.

MsCLtoolbox  Help

Fetch Data

Affy Pivok Table GZOS
Affy Pivok Table

Transform Data

Caompute Principle Components

Fekch Annokations

Exon Analysis
AMNOYA
Regression

Paired Analysis

=
(=]
=3
=
)
3
™
73

Parse &ffy Pivot Table EC

* v ¥

Graphics

Get LCSE Yiew
Get MetAFF: Yiew

Get Entrez Gene Yiew

IS I 1D 1L | A e

Compute FDR
Create Indicatar Column

Ltilities

OUJ'I=|OIO|O |00 =
|| =

Signal intensity names now match the edited Magee8hortNames.

b
i alTable

= FinalTable =
=Source = Probe SetID RMA-brain_A RMA-brain_B RMA-brain_C
1(5617701 6 639524 £.9557113 6671191
2|5617703 4008235 4304234 432443
3|5617704 3287335 2565644 2100682
(& ol [ 520) 4|5617705 7 395662 7 745363 8010855
:E;ji.eﬁ;;@p\ 5(5617706 10.39231 1044454 10.38528
S RMA brain B 6(5617707 1.649027 2192334 2305543
S 7|5617708 0.8639566 0534651 0.8518907
4 RMA-embryo, A 8|5817709 1517579 2 000849 1136955
4RMA-embryo B 9(5817710 9119629 g 257934 9077293
A RMA-embryo_C 10(5617711 5.540051 537408 5268909
ARMA-heart A 11[5617712 §.079836 §.200606 8347973
ARMA-heartt_B 12[5617713 1.608824 255472 09552321
4 RMA-heart_C 13 (5617714 1.67273 0.6555896 06377175
4 RMA-Kidney_A 14[5617717 0.3971801 1423213 1145741
A RMA-kidney B 155617718 3542677 3006209 160227
:Em:m:ei—c 165617719 3520646 2132171 2306776
RV 17(5617720 50167111 597309 5 583084
e 18[5617721 05373252 06616674 05991006
ARMAIINg_A 19[5617723 1742101 1588456 3589500
ARMAung B 20(5617724 4207793 3267687 3.727475
ARMAlung C 21|5617725 4519197 5533585 5140097
ARMA-muscle_A 22|5617727 272181 2431368 2243198
4 RMA-muscle_B 23 (5617728 TATT227 7.764541 7725077
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4. Annotate Exon Array to include max Intensity andge over all tissues. Other
annotations include, GenelD, chromosome numbemdtand start and stop
location for each exon.

M3CLtoolbox  Help _

Fetch Data L v
AFfy Pivak Table GCOS L4
AFfy Pivak Table EC L

Transform Data

Compute Principle Components

Fetch annotations 3 INT Expresssion Arrays

Exon Analysis L

Reqgression » 4 008
Paired Analysis r a8
Graphics ] 73951
ek LICSC View 1039
Gt MebAFF: Yiew 1649
Get Entrez Gene Yigw 02639
Compuke FOR. 1517
Create Indicakor Colurnn 9119
Lkilities L4 5 54[:“

Choose chip type and if RefSeq exon annotationpraferred for Human Only chips.
IMP

Choose exon chip bype ko annotate:

(%) Human RefSeq exons (Human only)

" Mouse **RefSeq exans - Averages multiple probesets
O inkto one intensity walue for targetted exon
R.ak




New annotations now appear in the Final table. Wer must have access to the
mscltoolbox.cit.nih.gov/MSCLtoolbox location avdila to all NIH users.

=Final_Exon_annotate
FSoUrce - ProbesetlD | TransClustiD

15617701 7271202
215617703 TO66372
{@Columns (39/0) 35617704 7156514
ik ProbecetD = 415617705 T127546
i TransClustiD o (9617706 T025291
ik chr G 2617707 7136293
ik strand 79617708 7351459
4 start 80617709 7254053
4 stop 915617710 7249503
ik level
ik Frobe Set D ) USER DIRECTIONS
A RMA-brain_A Script Finished!
4 RMA-brain_B
4 RMA-brain_C Resulks appear in Final_Exon_annotated

A EMA-embryo A
4 REMb-embryo B
4 EMA-embryo C

4RMA-heart_A

A DhAA haart B EEl = e ar s T I Y F




5. Run ExonANOVAnested. Result of running this scape two files:

Final_ExonlLevel and Final_GeneLevel.

MSCLboolbex:  Help

Fetch Daka k _recuded
affy Pivok Table G203 k
affy Pivak Table EC k

Transform Daka

Zompute Principle Components chr
Fetch Annokations k chr12 1
Exon Analysis Ml ExonAMOWARested
B k ExonaMOvacrossed
Regression k ExonSh'D
Paired Analysis r chrls i
Graphics J chri15s £
&
ek LS Yiew ChH 5
Get MetAfFx: View chris £
iGek Entrez Gene Yigw chrls £
Compuke FOR chr1s 8
Zreate Indicator Column chri1s £
Uiilties 2 chris i
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You will need to have created a Treatment colurbellag the treatments in the study in

the MasterFile.

You will also need to choose what type of Pre-Asalyilters under the “Exon Inclusion
criteria” you would like to apply and whether thiffymetrix Tissue dataset” will be

used to look for Uniformly unresponsive probesets.

IMP: Select Columns

Select Columns

k. Filekames
i Signal

i =horthames
il Trrmit

Select prefix for data columns:

() 5105G-
(%) RMa-

() ckher or blank {leave box below blank if no prefix

Okher prefix; I:I
FOR walue cutoff <=

Exon inclusion criteria (zero i none:

Select shortnames column

i ShortMames

Select treatment column

Remaove

Current data AfFy tissue daka
Min required Intensity {percentile): |u,1 | |D.1 |
Min required Range (percentile): | o1 | | 0.1 |
OK ] [ Cancel ]

i [Tt

Checktoprint  [T] all F-values
[ all df-values
[ all M5-values
Means by treatment group

Sample means over probe sets
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JIMP: Select Columns

Select Columns

i ExoniD

[l GenelD

i GeneSymbaol
i ChriNum
AExonOrder(+)
4ExonOrder
AUCSC start
AUCSC stop
i strand

AN Rows
ARMA-C

[ OK ] [ Cancel

[ Select "ProbesetID” or "ExonID" column ]

i ExoniL

[ Select "TransClustID" or "GenelD column ]

Remaove

[EGenelD

A

Final_GenelLevel and Final_ExonLevel files are muhout. These files are linked up by
the “TransClustID” or “GenelD” columns.

= Final_GenelLevel = E1-EA3n-Treat
ResultsDerivedFrom Fij -, TranscriptClust_ID NumExons [EO0-EA3n E1-EA3n-Treatment-C  mentLPS E2-EA3n-C1 E2-EA3
121 k\ 4| 915073238 001490113 -00149011| 0.1843895| -0125
2|76P_3 18| 7.87964316 0.29424876 -0.2943488| 045148578 -0.239
3|7TA5_4 \ 6| 437746257 -0.7484287 0.74842869| 0.26451434| 01334
4|A1BG_5 8y 7.0711907 0.00155684 -00015568| -0.0128373| -0.041
5|A2BP1_6 1 177273 -0.1212832 0.12128321| 00121282 0.048
= Columns (26/0) ATV
& TranscriptClust_ID 2]
JMm‘lExo?Et - THAZML1_Y. Final_Exontove
AEC.EA3N % 8|A4GALTY. aqvais Bl ExoniD GenelD chr | start stop | geneStart | ge
4E1-EA3nTreatmer 9|A4GNT_{-kavals . 1156121 1561.2_1 chri2 1 119368747 | 119368666 11!
4E1-EA2nTreatm 10 |AAAS_1 2[15€12_2 1561.2_1 chri2 |1 1 119368666 | 11!
111aACS 1 "mtml 3156123 15€12.1 chr12 | 119379261 119379365 119368666 11!
= - : L1512 4 ASE12 chri2 | 119382092 | 119382144 119368666 11!
Nﬁm 17020 :i mg:& : g Swp: 5(76P_10 76P_3 chr15 | 41455992| 41456115] 41450604] 4
. ‘g':d A 6[76P_11 76P_3 chrl5 | 41456503| 41456557 41450604 4
Selec 14 JFLMD:ACL‘NR > 7|76P_12 76P_3 chr15 | 41457336 41457393| 41450604 4'
ST ; 15| AADAT_| Zrmacr & 8|76p_13 76P_3 chri5 | 41458573 41450653) 41450604] 4'
Hidden 0 16| AAK1 14 4rmac2a a[76P_14 76P_3 chri5 | 41462792| 41462994 41450604| 4
Labelled 0 17| AAMP_ 1l4RMAC3 3 10[76P_15 76 3 chri5 | 41465280) 41465446 41450604) 4
Ao = ARMA.CA & 11|76P_16 76P_3 chrl5 | 41465695 41465820| 41450604] 4'
4 ARMALPS1 8 12[76P_17 76P_3 chr15 | 41474506 41474647 41450604) 4
4ARMA-LPS2 8 13|76P_18 76P_3 chrl5 | 41475072| 41475178| 41450604] 4
- 14(76P_19 T6P 3 chr15 41476703 41476811 41450604 4
=Rows N, 15|76P_20 76P_3 chrl5 | 41477530| 41477669 41450604 4
All rows 175228] ) 16[76P_21 76P_3 chrl5 | 41479533| 41479711| 41450604] 4'
ISeleGed 17|76P_22 T6P_3 chri5 | 41481205| 41481340 41450604| 4
Excluded 0 18[76P_23 76P_3 chrl5 | 41483172| 41483289 41450604] 4
Ao 0 19|76P_24 76 3 chri5 | 41483902| 41484042) 41450604 4
SR 2076F_25 76P_3 chri5 | 41484601 41485530 41450604] 4
4
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ExonANOVAnested printed out Column prefix descops:

EO - ANOVA mean

E1l - treatment effects(A term in ANOVA)

E2 - random effects for replication within tretarh@eta term in ANOVA)

E3 - exon (or probeset) effect (C term in ANOVA)

E13 - treatment-exon interaction effects (AC temANOVA)

yAdj - Expression data for each sample, adjuste@xon (or probeset) effect

yFit - Mean of each treatment group of yAd;

maxABSiInteractionEffect - maximum absolute valu&Edver all interaction effects for
a given gene

p-EA3n-Treatment - p-value for treatment effece(thterm in ANOVA)
p-EA3n-sample(Treatment) - p-value for the repkoatthin treatment effects, E2
p-EA3n-exon - p-value for the exon (or probesdgaf(C term in ANOVA)
p-EA3n-TreatmentXexon - p-value for the treatmegnekon interaction effect (AC in
ANOVA)

Where “Treatment” is the name of the treatmentmwlun the MasterFile
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